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Abstract 
Poverty lines, household economies of scale and urban poverty in Malaysia 
 
by 
Thai Yoong Mok 
 
This thesis presents three essays on Malaysia’s poverty profile based on the Household 
Expenditure Survey (HES). The first and second studies were motivated by the shortcomings 
of the official poverty lines and poverty measurements. There are several conceptual and 
measurement problems related to evaluating the extent of poverty in Malaysia. The first study 
offers several alternative regional poverty analyses based on the consumption expenditure 
approach with varying underlying assumptions. The poverty lines are estimated using 
Ravallion-Bidani and Kakwani-Sajaia approaches and the consumption pattern of the 10th and 
20th percentile per capita expenditure (PCE) households. Regional poverty lines based on 
Kakwani-Sajaia and Ravallion-Bidani lower bounds produced robust poverty measurement 
rankings across regions in the country for both the 10th and 20th percentile PCE households. 
However, for the 10th percentile PCE, Ravallion’s upper bound poverty lines do not produce 
robust poverty rankings.  
In relation to the shortcomings of the official poverty measurements, the second study 
analyses the economies of scale in consumption, specifically amongst poor households. Using 
the 10th and 20th percentile PCE households, the household size economies are estimated 
using specifications proposed by Deaton-Paxson and Kakwani-Son. The findings show that 
the economies of scale indices are sensitive to the selection of methods and sample groups. 
Economies of scale in poor household consumption are present for food, housing, clothing, 
furnishing, personal goods and miscellaneous goods. This study further suggests that these 
indices be used as complementary to the existing national poverty measurements.   
The final study provides new insights into the limited urban poverty studies and to the new 
dimension of urban poverty. Using logistic regression, the determinants are analysed using the 
new poverty lines estimated in the earlier essay. The test of robustness of the determinants is 
conducted through re-estimating the logistic regression using a range of poverty lines. The 
iv 
findings show that education, locational dimension, foreign migrant workers and household 
size are significant determinants of poverty in the urban areas. 
Keywords: poverty lines, consumer theory, household economies of scale, Seemingly 
Unrelated Regression, logistic regression, urban poverty, Malaysia. 
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    Chapter 1 
Introduction 
1.1 Introduction 
Poverty involves a pronounced deprivation of well-being. Since independence in 1957, 
poverty eradication has been the fundamental objective of development for the Malaysian 
government. The distribution of poverty in Malaysia is closely related to the ethnic settlement 
patterns and industrial structures. Historically, the three main ethnic communities in Malaysia, 
the majority Bumiputera (Malays and other indigenous groups), Chinese and Indians 
communities were separated geographically and occupationally by the British colonial 
government. The Bumiputera community largely resides along the coasts whereas the Chinese 
and Indians reside along the western coastal plains around the agricultural estates and urban 
areas. Past research suggested that high incidences of poverty were found mainly in Sabah, 
Kedah, Perlis and the East Peninsular Malaysia (Kelantan and Terengganu) where the 
majority poor households are Bumiputera, with a significant proportion of Orang Asli and the 
indigenous communities in Sabah (United Nations Development Program [UNDP], 2005). In 
1970, 52.4 percent of Malaysian households were below the poverty line, of whom 60 percent 
were rural households. It was estimated that in 1970, two-thirds of Bumiputera households 
were poor, compared to poverty rates of 26 percent and 39.2 percent among the Chinese and 
Indian households, respectively (Economic Planning Unit [EPU], 2002). 
With each ethnic group involved in different economic occupations in different geographical 
areas, the widening ethnic income differentials posed great challenges to the government in its 
poverty eradication effort. The ratio of Chinese to Malay median incomes was 2.20:1 in 1968 
(Rasiah & Shari, 2001). The ethnic inequality added frustration amongst the Malay elites and 
resulted in social strain between the Chinese and Malay communities. The magnitude of the 
poverty and income inequality was highlighted in 1970 government’s policy in the wake of 
the May 13, 1969 racial riots.  
Since then, the government undertook various policies to alleviate poverty and redistribute the 
income between ethnic groups with a great emphasis on national unity. The government 
formulated its 20-year New Economic Policy (NEP) in 1970 as a core policy to eradicate 
poverty. It aimed at fostering nation-building through eradicating poverty and economic 
restructuring, so as to eliminate the identification of ethnicity with economic function 
(Malaysia, 1991, p. 31). Under the NEP, the government has spent a total of RM32.9 billion 
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or 19.1 percent of total development expenditure for poverty programs particularly for the 
rural population. By the end of the 20-year plan, poverty fell to 15.1 percent, below the 16.7 
percent targeted in the NEP, and the Gini coefficient fell from 0.513 in 1970 to 0.446 in 1990 
(Ahmad, 2005; Nair, 2000, 2005; Rasiah & Shari, 2001).  
The National Development Policy (NDP) 1991-2000 was formed to continue the pursuit of a 
balanced development based on the NEP foundation. Policies under the NDP were formulated 
to eradicate hardcore poverty and reduce relative poverty between and within races. Hardcore 
poor was defined as households whose monthly income is less than half of the official 
Poverty Line Income (PLI). Currently, the poverty eradication program is under the National 
Vision Policy (NVP) framework, 2001-2010. With the country’s objective to become a fully 
developed nation by 2020, this long-term policy has adopted the target-specific approach 
aimed to increase the income among the aboriginals (Orang Asli), minority natives in Sabah 
and Sarawak and in the urban areas (Ahmad, 2005). In line with the United Nations 
Millennium Development Goals, the Malaysian government has set an ambitious target under 
the Ninth Malaysia Plan 2006-2010 to eradicate hardcore poverty and halve the overall 
poverty to 2.8 percent by the end of 2010. 
Recording the success of the policies depends upon the estimation of poverty line and 
definition of welfare measurement as they affect the poverty measurement and policy 
implementation. This highlights the point made by Sen (1976, p. 219): 
 ‘All poverty measurement involves two problems: the identification of the poor and the 
aggregation of this information to form a judgment concerning the extent of poverty in a 
society’. 
Malaysia’s first official poverty line was estimated in 1977 by the Ministry of Welfare 
Services (Department of Social Welfare) as the main reference to identify the poor for public 
assistance programs (Anand, 1983).  The poverty threshold was measured using a Poverty 
Line Income (PLI) standard in absolute terms. The PLI was estimated using the minimum 
cost of a food basket which meets the required caloric intake for an average Malaysian, plus 
basic non-food items.  
In formulating the food poverty line, the dietary requirement of a reference household of five 
persons was used. It was based on an average household size of 5.4 persons from the 1973 
Household Expenditure Survey (HES). A variety of food baskets were formulated by Anand 
(1983) in the 1970s to consider the differences of consumption patterns between the races in 
Malaysia but differences in costs were not found to be significant. Thus, an official food 
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basket was formulated to fulfil the national 9,910 kcal in a household. The cost of the food 
basket estimated in 1977 was RM 160 for a household of 5.4 persons. An additional 10 
percent was arbitrarily added to the food poverty line, with 5 percent allocated for condiments 
and another 5 percent for a margin of safety.  
In completing the poverty lines, non-food components were added, including clothing, 
footwear, rent, fuel and power, furniture and household equipment, medical care and health 
expenses, transport and communication, recreation, education and cultural services. The 
minimum expenditure on clothing and footwear was based on the assessed requirement of 
inmates of residential welfare institutions by the Ministry of Welfare Services. The estimated 
monthly cost for clothing and footwear for a household was RM 22.57 in 1977 prices. Other 
non-food expenditures were the actual expenditures of households whose monthly incomes 
were less than RM 200, generated from the Household Expenditure Survey (HES). The 
selection of the income RM 200 displayed an arbitrary choice. The final poverty line of RM 
252.36 was formulated in 1977 and has been updated annually using the Consumer Price 
Indices (CPI) to incorporate changes in price levels (Perumal, 1992).   
Anand (1983) had attempted to estimate the poverty lines in urban and rural areas but found 
no significant differences between urban and rural costs of living during the 1970s. It appears 
that the official poverty lines were formulated on the assumption that the costs of living in 
urban and rural areas are the same. Differences in costs of living between regions were mainly 
considered by the government. Thus, different poverty lines were estimated for Peninsular 
Malaysia, Sabah and Sarawak and were updated over time using the annual CPI. The poverty 
lines were later adjusted according to the changing composition of the population. In 2002, 
the household PLI figures were RM529 for a household of 4.6 persons in Peninsular 
Malaysia, RM690 for a household of 4.9 persons in Sabah and RM600 for a household of 4.8 
persons in Sarawak respectively (EPU, 2006).  
The initial poverty lines were developed to incorporate several issues which were deemed 
suitable at the time. These poverty lines have been used as a core of poverty mapping in the 
country over the last quarter of the 20th and 21st century. However, after being used without 
revision for 30 years, several issues mean they have lost credibility. Therefore, doubts were 
cast about whether the official poverty headcount shown in Table 1.1 reflected the actual 
situation of poverty in the country. There has been no consideration of changing consumption 
patterns, which makes the decades-old consumption basket outdated. Perumal (1992) argued 
that several methods which were adopted by the government in its poverty lines estimation 
had severe consequences for poverty identification. Important issues raised were the absence 
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of the economies of scale in consumption, the arbitrary selection income of RM 200 in 
estimating the non-food component, and the incorporation of the element of recreation 
expenditure which was not deemed crucial for survival into the poverty lines. The main 
weakness stressed by the UNDP was the failure of the official poverty lines to account for the 
urban-rural cost of living which was apparent in the current situation (UNDP, 2005); using 
the common poverty lines for both groups tends to overestimate rural poverty and 
underestimate urban poverty since goods are generally more expensive in urban areas.   
Table 1.1 Incidence of poverty and hardcore poor, 1970 and 2002 (1977 Method) 
Year 1970 1985 1990 1995 1999 2002 
Incidence of poverty (%) 
No of household (‘000) 
52.4 
- 
20.7 
- 
16.5 
574.5 
8.7 
365.6 
7.5 
351.1 
5.1 
267.9 
Incidence of urban poverty (%) 
Incidence of rural poverty (%) 
22.3 
60.0 
8.5 
27.3 
7.1 
21.1 
3.6 
14.9 
3.4 
10.9 
2.0 
11.4 
Incidence of hardcore poverty (%) 
No of household (‘000) 
- 
- 
6.9 
- 
3.0 
137.1 
2.1 
88.4 
1.4 
64.1 
1.0 
12.6 
Incidence of urban hardcore poverty (%) - 2.4 1.4 0.9 0.5 0.4 
Incidence of rural hardcore poverty (%) - 9.3 5.2 3.6 2.4 2.3 
Source: Economic Planning Unit, Malaysia (various years). 
 
In recognition of the shortcoming of the measurement, a new PLI was estimated in 2005 to 
include the difference in the cost of living between urban and rural areas. It maintained its 
focus in defining the poverty thresholds through the income approach. The new poverty 
measurement was reported in the Ninth Malaysia Plan 2006-2010 (Chapter 16) and the 2007 
UNDP report. According to the Ninth Malaysia Plan report, the estimation of the non-food 
poverty line was based on the actual expenditure of the bottom 20 percent expenditure group 
derived from the HES (EPU, 2006, p.327-330). However, according to the UNDP report, the 
non-food poverty line is based on the expenditure of those households in the HES whose total 
expenditure was 20 percent higher than the food poverty line. Both methods refer to different 
reference groups thus resulting in confusion on the actual method used by the government to 
estimate the country’s official poverty line.  
1.2  Issues identified in previous literature 
A rich literature on poverty lines and measurement evolved from the first estimation of the 
cost of maintaining a minimum standard of living by Rowntree (1901). In recent years, 
international organizations such as the United Nations and the World Bank have developed 
goals and strategies to reduce poverty around the world. Influential works of Deaton (1980, 
 5
1997), Gibson (2005), Kakwani (1993, 2001), Lanjouw (1995), Ravallion (1994, 1995), Sen 
(1976, 1987) and Stewart (1985) are at the forefront of poverty researches.  
The poverty threshold is measured based on either the income or expenditure necessary to 
maintain a minimum acceptable standard of living. The choice of welfare measurement has a 
significant impact on poverty measurement (see Gibson, 2005; Knight & Li, 2006; Visaria, 
1981). Most of the research on poverty in Malaysia relies exclusively upon annual income-
based measures that may not provide the most reliable way to measure the welfare effects of 
poverty. Friedman’s (1957) permanent income hypothesis suggests that consumption-based 
poverty rates reflect the permanent income situations of families and are more appropriate 
than the corresponding income-based measures. In addition, Deaton (1997) defended the 
consumption expenditure approach in the sense of practicality as income-based measure 
required multiple visits and the use of recall which will cause measurement error. 
1.2.1 Malaysia’s 2005 poverty line 
The new poverty line estimation from the reports of the UNDP and the Ninth Malaysia Plan 
exhibited deviation from the conventional well-proven methodologies in poverty 
measurement. If the bottom 20 percent of households by expenditure were used as reported in 
the Ninth Malaysia Plan, this failed to represent the actual poor of the country. The selection 
of a reference group should reflect the consumption pattern of the poor, which fulfils the 
specificity criterion of a poverty line. Pradhan, Suryahadi, Sumarto and Pritchett, (2001) 
proved that the choice of different reference group in estimating the food poverty line would 
lead to different cost estimations of the food basket. Choosing a higher proportion of the 
households would include the richer households with more expensive food tastes. Pradhan et 
al. (2001) proposed to choose the reference groups that reflect the prior notions of the poverty 
rate. The official estimated poverty rates using the new poverty line were 5.9 percent and 8.7 
percent, using household-based and individual-based methods, respectively (UNDP, 2007). 
Thus, the choice of reference group should reflect these poverty rates. Pradhan et al. (2001) 
further proposed to use an iterative approach to choose the reference groups centered on the 
poverty line as best practice to estimate the poverty line. Clearly, the official poverty line 
failed the specificity requirement of the poverty profile. 
Based on the new estimated poverty line, the new hardcore poverty threshold income is much 
higher than for the old definition of hardcore poverty. The new monthly official household 
poverty line for 2004 is RM663 and RM657 for urban and rural areas of Peninsular Malaysia, 
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RM881 and RM897 for urban and rural areas of Sabah and RM777 and RM753 for urban and 
rural areas of Sarawak, respectively as shown in Table 1.2. The higher PLI for rural areas of 
Sabah was justified by higher transport cost to the rural areas leading to higher prices of 
goods. The new 2005 method showed a higher overall incidence of poverty than the 1977 
method at 5.7 and 4.4 percent, respectively. Table 1.3 shows that the incidence of poverty is 
still evidently highest in Sabah region but the new 2005 method produced twice the hardcore 
poverty rate as compared to the 1977 method.    
Table 1.2 Comparison of PLI for 2004 (RM per month) 
 1977 
Method 
          2005 Method 
Urban    Rural   Overall 
Peninsular Malaysia 543  663        657       661 
Sabah (include Labuan) 704  881        897       888 
Sarawak 608  777       753       765 
Malaysia 588  687       698       691 
Source: Economic Planning Unit and Department of Statistics. 
 
Table 1.3 Comparison of incidence of poverty for 2004 (%) 
Region           Overall Poverty 
1977 method    2005 method 
       Hardcore Poverty 
1977 method    2005 method 
Peninsular Malaysia     3.1                      3.6       3.1                1.2 
Sabah (include Labuan)    16.5                    23.0        2.9                6.5 
Sarawak      3.8                     7.5       0.4                1.1 
Malaysia      4.4                     5.7       0.7                1.2 
Source: Economic Planning Unit and Department of Statistics.  
 
Unlike the Ninth Malaysia Plan, the UNDP report described the use of the food-share Engel 
ratio in the official non-food poverty line estimation. Engel’s law states that households that 
spend the same proportion of total expenditure on food enjoy the same standard of living. 
This law holds only if all households face the same relative prices of food and non-food 
items. Kakwani (2001) viewed this as infeasible. He argued that fixing the food to total 
expenditure ratio for all households assumes that poverty is insensitive to the prices of the 
non-food basket. The food share should vary across regions depending on the relative food 
and non-food prices in different regions. In addition, fixing the ratio value would cause 
difficulty in measuring poverty over time and across regions and areas.  
Other aspects to be considered would be the choice of appropriate reference group which will 
affect the food share and its adjustment over time and place. The selected average food share 
was 37 percent (UNDP, 2007). This was calculated on the households’ food spending which 
was close to the food poverty line using the HES data. If the selection of food share is based 
on the reference groups that reflect the prior notions of the poverty rate as proposed by 
 7
Pradhan et al. (2001), the average food share of the poor will be higher than the estimated 37 
percent average for all households. The estimation of food share has significant implications 
for the poverty line estimation. The government modified Ravallion’s (1998) lower bound 
poverty line, to estimate the non-food poverty line based on households whose total 
expenditure was 20 percent higher than the food poverty line. This improvised method 
inflated the non-food estimation, but the figure of 20 percent was based on the need for a 
sample size sufficient for non-food poverty line calculation. A low estimate of food share 
would underestimate the food costs but overestimate the cost of non-food. If it is true that the 
poor in Malaysia still spend a large proportion of their budget on food, this method of 
estimating the poverty line fails to accurately identify the poor.  
In addition, the official food poverty line was based on the cost of the food basket that 
nutritionists determined fulfil the standard individual daily requirement. People living in 
different regions and areas have different consumption patterns. It is argued that the food 
basket fixed by nutritionists may not necessarily reflect the actual consumption pattern of the 
poor, thus violating specificity of poverty line estimation. The final food PLI is raised by 5 
percent to include the cost of condiments. The choice of 5 percent is seen as arbitrary. All 
these would affect the food poverty line estimation and subsequently the poverty 
measurement.   
1.2.2 Accounting for household composition and size 
The 1977 official poverty measurement was criticised for ignoring the household economies 
of scale in food and non-food household consumption (Perumal, 1992). Without adjusting for 
the household composition and size, the misleading conclusion is drawn that larger families 
tend to be poorer. This might over-estimate the extent of poverty amongst larger households 
and under-estimate the poverty of smaller households.  
The 2005 official poverty measurement had incorporated the economies of scale based on the 
contentious presumption that consumption economies of scale exist only in housing 
expenditure. Several researches found possible household economies of scale in the costs of 
shelter and other activities such as food preparation and savings from bulk purchases of food 
(see Deaton, 1998; Kakwani & Son, 2005; Nelson, 1988). In addition, it is believed that some 
private goods could also have certain degree of savings. Clothing can be shared and passed 
down amongst family members. Households can enjoy savings in food by bulk purchases 
through lower per unit food expenditure and less shopping trips (Griffith, Leibtag, Leicester 
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& Nevo, 2009). The underlying assumptions are crucial as they directly influence the 
estimation of household size economies and consequently poverty measurement.   
1.2.3 Urban poverty 
Prior 2005, the official urban poverty measurement was based on the poverty line without 
adjusting to the urban and rural cost of living. Previous limited urban poverty studies in 
Malaysia were based on this official poverty line (see Agus, 1994; Balan, 2005; Mat Zin, 
2005; Siwar & Kasim, 1997). Most academics acknowledged the importance of the 
adjustment to the urban cost of living in urban poverty studies. In the absence of separate 
poverty lines between urban and rural areas, some researchers adopted rough adjustment 
based on the average prices difference between urban and rural areas. Though this is viewed 
as the best option given the available data, the reliability of the findings is highly 
questionable.  
Coupled with the rapid effect of urbanisation and current economic crisis, the changing global 
dynamics is believed to have added new problems to the dimensions of urban poverty. When 
the economic boom (late 1980s and the 1990s) ended with the Asian financial crisis in 1997, 
Malaysia found itself in economic hardship, high unemployment and growing income 
inequality. Economic growth remained sluggish due to the global economic downturn and an 
escalation in crude oil prices in 2004 delayed the economic recovery in Asian countries and 
further devastated the livelihood of the poor. As a result, the unemployment rate rose from 3.4 
percent in 2000 to 4.5 percent in 2008 (Department of Statistics [DOS], 2009). The impact of 
the crisis was most severe in the urban areas where the majority of the unemployed, 
retrenched households and foreign migrant workers were located. The number of retrenched 
foreign workers increased 90.4 percent in 2004, amounting to 2,153 workers (DOS, 2009).  
Albeit the majority of poor households are still Bumiputera, especially the indigenous 
communities in Sabah and the Orang Asli in Peninsular Malaysia, the emergence of the new 
forms of poverty proved that poverty in Malaysia is no longer confined to rural areas. The 
rapid economic growth, urbanisation and development process of the country have resulted in 
social imbalances and the rise in urban poverty among the vulnerable groups. The migration 
of low-income groups from the rural to urban areas, the influx of foreign workers and the 
increase in unemployment has caused the rise in urban poverty (Johan, 2006). Thus the new 
vulnerable groups need to be studied, which includes the single female-headed households, 
unskilled workers, foreign workers and the unemployed (Nair, 2005; UNDP, 2005).   
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1.3 The objectives of this research  
Comparison of income and expenditure poverty measurements has not been widely discussed 
in Malaysia due to limited availability of the data. Thus, this creates an opportunity to 
advocate an alternative to the existing method of poverty estimation for the country.  
The aims of this thesis are twofold: theoretical and empirical. This thesis aims to extend and 
compare the Ravallion and Bidani (1994) and Kakwani and Sajaia (2004) methods of 
estimating poverty lines using the 10th and 20th percentile households, ranked by their per 
capita expenditure (PCE). It also further analyses and compares methods proposed by Deaton 
and Paxson (1998) and Kakwani and Son (2005) in estimating the household size economies. 
Differing method based on differing underlying assumptions provide opportunities to observe 
their impacts on poverty measurements. In addition, understanding the causes of the emerging 
urban poverty is important to implement appropriate policies to the targeted groups. Without 
cost of living adjustments, doubts are raised about whether previous measurements of urban 
poverty accurately reflect the actual extent of poverty in the urban areas. Thus, this thesis is 
also designed to apply the new poverty line to identify the determinants of urban poverty of 
the country. 
The specific objectives of this thesis are:  
• To estimate regional poverty lines and measure poverty based on consumption 
expenditure approach using different models  
• To estimate and incorporate the household size economies for the poor into poverty 
measurement 
• To identify the factors that determine the probability of a household being poor in 
urban Malaysia 
 
This thesis uses the Household Expenditure Survey (HES). Data for 4,362 households in rural 
and urban areas of Peninsular Malaysia, Sabah and Sarawak were obtained from the 
Malaysian Department of Statistics. The HES was collected over a period of 12 months, from 
June 2004 to May 2005. Deaton (1997) highlighted several complications in using household 
expenditure surveys to measure living standards. These include the underestimation of 
household consumption expenditure, measurement error and complication from the estimation 
of home-produced goods consumption. Nevertheless, household expenditure surveys are the 
best alternative to measuring living standards as opposed to using the household income 
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surveys. Deaton (1997) also highlighted that the income surveys face the same complications 
as the expenditure surveys but with a host of additional issues due to its nature of sensitivity.  
In calculating the calorie costs for the food poverty line, information such as Recommended 
Nutrient Intake for Malaysians in 2005 was obtained from the Ministry of Health and the 
average prices of all the food items in the basket were obtained from the 2005 CPI report of 
Malaysia. As non-food prices are not available, the relative non-food prices are used as the 
best alternative for the objective in hand.  
Poverty lines based on the 10th and 20th percentile PCE from the HES data were constructed 
using methods proposed by Ravallion and Bidani (1994) and Kakwani and Sajaia (2004) with 
adjustment of regional costs of living using spatial price indices. Robustness checking was 
conducted through the estimation of standard errors and Spearman rank correlations. For the 
second research objective, household size economies were estimated using methods proposed 
by Deaton and Paxson (1998) and Kakwani and Son (2005). The indices were applied to 
examine the difference of poverty rate across household size groups. To answer the final 
research objective, logistic regression was used to analyse the determinants of urban poverty 
based on the new poverty line. 
1.4 Contribution of this thesis 
This thesis represents the first attempt to replicate, extend and compare the contemporary 
methods of estimating poverty lines and household economies of scale. This thesis also offers 
alternative poverty lines to the existing official poverty lines. The proposed consumption-
based poverty measurement encompasses regional cost of living differences, appropriate 
choice of reference group and household size economies of scales, and so offers better 
poverty measurement in the country. It is a credible alternative which is implementable with 
the available data. The alternative poverty lines provide opportunity to policy-makers to 
appreciate the differences of aggregate poverty incidence and to compare how these methods 
rank subgroups as this is what matters most to the policy implementations.  
As the estimation of household economies of scale is absent in Malaysia, this thesis is the first 
to offer insights into the poor and overall households’ consumption savings in the country. 
This knowledge is crucial for poverty measurement and policy implementation. This research 
contributes to the rich body of literature on household size economies by extending Kakwani 
and Son’s (2005) assumption that household size economies vary across households, 
depending on household income and its composition by using different percentile PCE 
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households in Malaysia. As there is no consensus on the method of household size economies 
estimation amongst economists, this research provides further opportunities to prove the 
underlying assumptions put forward by Kakwani and Son (2005) with application to other 
countries and data.   
As there are signs of emerging pockets of poverty especially in the urban areas, the 
determinants of poverty analysis will allow the government to implement relevant policies 
aimed at reducing the emerging urban poverty and income inequalities between races. These 
results are important inputs into public resource allocation decisions regarding efforts to 
improve the living conditions in the urban areas, especially in the squatter homes and the 
livelihood of the elderly. This is particularly crucial to reduce the pressure in the urban areas 
while maintaining racial harmony and encouraging cooperation among all races in the 
country. With poverty eradication as the main priority, the government could draw from this 
thesis to systematically identify the poor in order to reduce the incidence of poverty in the 
country and to minimize the leakage of welfare to the non-poor. 
1.5 Conclusion 
The thesis is organised as follows. Chapter 2 presents an overview of the literature and the 
theoretical background on the estimation of poverty lines, household economies of scale and 
the determinants of urban poverty. Detailed discussions of the models used in each objective 
are presented here. This lays the foundation of methods and models to be applied in this 
thesis. Chapter 3 evaluates Malaysia’s consumption-based poverty by using several poverty 
indices estimated under different methods and assumptions as explained in Chapter 2. The 
new estimated poverty line forms a benchmark for the next two chapters’ analyses. Chapter 4 
illustrates the implications of the empirical results of the models used in estimating the 
household size economies. Chapter 5 discusses the new emerging urban poverty phenomenon 
based on the empirical results of the determinants of urban poverty. The thesis concludes in 
Chapter 6 with discussions of all research findings, policy implications, limitations and 
recommendations for future research.  
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    Chapter 2 
Literature Review 
2.1 Introduction 
This chapter provides an overview of the theories and models used in the estimation of 
poverty line, household economies of scale and the determinants of urban poverty. The 
chapter is organized as follows. Section 2.2 discusses the models used by most countries in 
estimating their official poverty lines. First, the application of the influential Almost Ideal 
Demand System (AIDS) model of Deaton and Muelbauer (1980a) in the Ravallion and Bidani 
(1994) framework of poverty line estimation. Second, the consumer theory proposed by 
Kakwani and Sajaia (2004) for estimating poverty lines, which is theoretically elegant as it 
fulfils both specificity and consistency criteria. Section 2.3 is structured around the two main 
models used in estimating the household consumption economies of scale. This section 
presents the Deaton and Paxson (1998) controversial implications of the Engel and Barten 
models in household size economies estimation. It further discusses approaches by Gan and 
Vernon (2003) and Kakwani and Son (2005) to extend the household size economies’ 
underlying assumptions. Section 2.4 explains the variables and models that are commonly 
used in analysing the determinants of poverty, highlighting the use of binary response models 
as opposed to multiple regression models.  
2.2 Issues on poverty lines 
The poverty line is intended to serve as an objective standard to determine who is to be 
deemed poor and who is not. The poverty line is normally defined as either the income or the 
expenditure necessary for satisfying the basic food and non-food needs. Ravallion (1998) 
interpreted a poverty line as a level on the consumer’s expenditure function which gives the 
minimum cost to a household at a given level of utility at the prevailing prices and for given 
household characteristics.  
Poverty lines could be specified using two main approaches: absolute or relative. The relative 
approach defines the poverty line in relation to the average standard of living. This approach 
is widely used in the developed countries to capture the relative deprivation of those who fall 
below the poverty line. For example, the poverty lines in the Organisation for Economic 
Cooperation and Development (OECD) countries are generally defined as half of the median 
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family income (Kakwani & Sajaia, 2004). However, Kakwani and Sajaia (2004) argued that 
the relative approach is a measure of inequality which is distinct from poverty. The absolute 
approach identifies a person as poor if the person is unable to enjoy the predetermined 
minimum standard of living. As this is fixed over time and space, this approach allows for 
monitoring the living standard of the society over time. Most researchers agreed that the 
absolute approach serves as an important indicator for the government to identify the poor 
who could not afford the minimum standard of living (see Asian Development Bank [ADB], 
2004a; Bidani et al, 2001; Kakwani, 2001a, 2001b; Ravallion 1994a, 1998). Since these two 
approaches define poverty differently, to reduce poverty under the relative approach is to 
reduce inequality which failed to explain the poverty reduction due to the economic growth in 
East Asia countries. Therefore, for the developing and transitional countries where people are 
suffering from absolute deprivation, the absolute poverty line plays an important role to 
identify and monitor the incidence of poverty over time.  
A good poverty line should fulfil both the criteria of specificity and consistency. Ravallion 
and Bidani (1994) defined a consistent poverty profile as one that accurately identifies 
households who have the same standard of living across different regions. This requires that 
the poverty line be adjusted for regional differences in the cost of living. On the other hand, 
the poverty line should be derived from the food and non-food baskets which represent the 
consumption patterns of the poor. Ravallion and Bidani (1994) defined this as specificity and 
proposed to construct separate basic needs baskets to account for the poor’s consumption 
patterns in each region and area. However, Kakwani (2001b, 2003, 2004) argued that this 
violates the consistency of the poverty lines. Allowing the baskets to differ across regions and 
areas would not allow the welfare level in different regions to be constant. Pradhan and 
Ravallion (2000) proved this method would yield inaccurate measurements of poverty in 
urban and rural areas. The controversial choice between specificity and consistency has led to 
different methods in estimating poverty lines and poverty measurements results.  
In measuring poverty, Deaton and Muellbauer (1980b) introduced the concept of money 
metric utility where the indifference curves of individual preference orderings are labelled by 
the amount of money needed to achieve them at the given prices. The money metric utility is 
approximated by income or consumption expenditure. In choosing the welfare measurement 
for the developing countries, consumption-based measurement is prefered by practitioners. 
Several justifications were made for the consumption method. The World Bank argued, based 
on the permanent income hypothesis, that households smooth their consumption in the course 
of one’s lifetime whereas income faces higher fluctuations. The variability of the income, 
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especially in the agricultural sector, is another important factor. Deaton (1997) argued that a 
farmer’s income in any month is a poor indicator of living standards in that month. Measuring 
incomes, especially in rural areas where most households earn their incomes from self-
employment in agriculture, poses much greater difficulties compared to measuring 
consumption. Deaton (1997) further defended the consumption approach in the sense of 
practicality, as income-based measures required multiple visits and the use of recall data, 
where consumption measures could rely on consumption over the previous few weeks. In 
Malaysia, the poverty threshold is measured by comparisons of household income with the 
poverty line constructed. Prior poverty studies in Malaysia showed a high incidence of 
poverty in the rural areas of Sabah and Sarawak (UNDP, 2007). Since most of the households 
in the rural areas are involved in the agricultural sector, it is defensible to apply the 
consumption expenditure approach in poverty measurement as income might be understated. 
Gibson (2005) noted that the income-based measurement is less likely to identify the 
characteristics of the long-term poor but households’ consumption level may stay close to its 
long-run average. 
Deaton (1997) highlighted that poverty and welfare measures should be based on households 
since surveys collect data at the household level instead of the individual level. Issues such as 
public goods and household collective purchases make it difficult to assign consumption to 
individuals. However, households differ in size and composition, and thus a simple 
comparison of aggregate household consumption or income can give misleading conclusions 
about the well-being of individuals in the household. Most practitioners favour the adoption 
of the total household expenditure per capita as the welfare measurement to be assigned to 
each member of the household. Haddad and Kanbur (1990) argued that an equal division 
would understate the true dispersion of consumption among individuals, and thus understate 
poverty. Deaton (1997) argued that assigning household PCE to each person gives too little to 
adults, especially where households have many children or where adults are manual labourers. 
In addition, using PCE in the presence of household economies of scale tends to understate 
individual welfare levels as it costs less to house a couple than to house two single 
individuals. Hence, adjustments should be made in the form of an adult equivalence scale or 
economies of scale in order to use PCE as a welfare measurement.  
The three main methods adopted in constructing absolute poverty lines use direct calorie 
intake, food energy intake or the cost of basic needs. The direct calorie intake method 
compares the per capita energy intake against the standard per capita energy requirement, 
usually as defined by the Food and Agriculture Organisation (FAO). Against this it is argued 
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that this measures malnutrition rather than poverty. Kakwani (2003) argued that this method 
will underestimate poverty in rural areas and overestimate poverty in urban areas due to the 
different standards of living in both areas.  
The food energy intake method proposed by Greer and Thorbecke (1986) is an improvement 
over the direct calorie intake method, and measures the predetermined food energy 
requirement in monetary values rather than the nutritional values per se. This method 
calculates the mean total income or expenditure of households whose estimated caloric 
intakes are equal to the stipulated requirements (Ravallion, 1998). It aims to estimate a 
poverty profile which is consistent with the attainment of basic food needs and it includes an 
allowance for both food and non-food consumption. It is also relatively easy to implement as 
it does not require a fixed food basket and price data. Separate poverty lines are estimated for 
each region and group. Some argued that this method reflects other determinants of welfare, 
such as household activity levels and access to public goods which may not be relevant in 
assessing welfare (Ravallion, 1994a, 1998).  Kakwani (2003) argued that this method violates 
the consistency requirement of a poverty line, by failing to separate the effects differences in 
regional costs of living from differences in living standards across the regions.  
Policy-makers tend to favour the cost of basic needs method proposed by Rowntree (1901). 
This sets the poverty line by estimating the cost of a food basket which meets the 
predetermined minimum daily nutritional requirement, plus the cost of non-food 
consumption. Multiple methods have been developed to measure the costs of food and non-
food. In defining the food basket, one can determine a commonly consumed, least-cost food 
basket which yields the nutritional requirement. This basket would then be evaluated at the 
current prices. Alternatively, food baskets could be identified using a ‘reference group’, 
usually defined by the lower deciles of the population income or expenditure distribution. The 
latter is preferable as it reflects the consumption pattern, culture and norms of the poor. This 
basket would also be evaluated at the current prices. Ravallion and Bidani (1994) argued that 
pricing the basket is problematic if the price data are incomplete or unreliable, which is quite 
common in many developing countries. Ravallion and Sen (1996) also proved that the 
differences in methods and prices used to convert the food consumption bundle would lead to 
discrepancies in poverty measurements.  
The selection of a reference group is crucial to ensure that expensive and luxury food items 
are not represented in the basket. Pradhan et al. (2001) proved that the poverty lines are 
sensitive to the real income of the reference group chosen because the food expenditures per 
calorie rise sharply with income. Choosing a higher proportion of the population would 
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include ‘richer’ households with more expensive tastes of food. This has direct implications 
on poverty measurement. An appropriate poverty line should reflect the consumption pattern 
of the poorest group. It is defensible to choose the reference group based on the prior notions 
of the poverty rate. Pradhan et al. (2001) proposed to use an iterative approach to choose the 
reference group centered on the poverty line.  
Estimating the non-food component has been the most contentious issue. Whereas the food 
poverty line is universally accepted to be based on nutritional requirements, there is no 
consensus on the methods used to estimate non-food poverty lines. In addition, most 
developing countries are faced with missing prices for non-food components. Several 
solutions were proposed and the most common method adopted is to divide the food 
component by an estimate of the budget share devoted to food. Orshansky (1963) proposed to 
use the average food share of the United States of one third to estimate the poverty lines for 
that country. The poverty line was constructed by scaling up the food poverty line, the 
proportionate increase being given by the estimated non-food budget share at the food poverty 
line. This invaluable contribution to the development of poverty lines estimation led to the 
adoption and improvement of the method. Deaton (1997) showed two weaknesses of this 
methodology; the factor of three was based on food shares at the mean which may not reflect 
the consumption pattern of the poor. Secondly, the method was accepted because the results 
yielded an acceptably close value to the arbitrary figure used by the government at that time.  
One could arbitrarily select a non-food basket which is deemed essential but this selection 
could be viewed as subjective with a lack of consensus over the basket’s ideal composition. 
Due to the controversial choice of the food-share method, Ravallion (1998) proposed a non-
food estimation based on lower and upper poverty lines. The lower poverty line measures the 
non-food expenditure of those households whose total expenditure meets the minimum food 
requirement. The upper poverty line measures the total non-food expenditure of those 
households whose food expenditure meets the food poverty line. Kakwani and Sajaia (2007) 
avoided making normative judgments in estimating the non-food poverty lines by using the 
standard consumer theory described in the following section. These influential methods are 
described in the following section.  
2.2.1 Ravallion-Bidani method 
Ravallion and Bidani (1994) estimated the food poverty lines for Indonesia. The cost of food 
basket was estimated based on the consumption pattern of the lowest 15 percent of 
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households, ranked in terms of expenditure per capita from the survey; this is consistent with 
the poor households’ preferences which fulfil the caloric requirement based on the cost of 
basic needs method. 
Ravallion and Bidani (hereafter Ravallion-Bidani) derived their model from the Almost Ideal 
Demand System (AIDS) of Deaton and Muelbauer (1980a).  
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where si denotes the food share of household i; yi is the per capita expenditure of i; fib is the 
estimated food poverty line of the reference group; nip is the price of non-food baskets; 
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where xi denotes a vector of exogenous variables (demographic variables, etc). Under the 
parametric restrictions, 3 conditions must be fulfilled: the budget shares must sum to unity 
( nf αα + =1); the demand must be homogenous to degree zero in prices 
( )0,0 =+=+ nnfnnfff λλλλ ; and the Slutsky matrix must be symmetric ( nffn λλ = ). 
Due to the unavailability of non-food prices, Ravallion-Bidani proposed to use dummy 
variables for regions and areas to capture the differences in relative prices, and other 
differences that are not observed. The following specification was formulated that best fit the 
poverty line estimation: 
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where si denotes food budget share; bf denotes food poverty lines; yi is total expenditure for ith 
household; d denotes the vector of demographic variables with means d ; and α  is the 
average food share of those households who just meet basic food needs. 
Demographic variables used in the model were adopted from Ravallion-Bidani. The vector 
includes: the age-sex composition of household members in groups ≤4, 5-9, 10-14, 15-59 and 
60+ years; years of education of household head; number of employed workers in household; 
and marital status. The vector takes the differences between the observed value of the 
variables and their respective mean values. The application of the dummy variables was 
computationally convenient in the large number of regions in Indonesia but they restricted the 
effects of the other independent variables in the regression to be the same across all the 
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regions. Nonetheless, Ravallion-Bidani reported very few re-rankings in the estimated 
headcount indexes using separate food Engel curves for different regions as opposed to a 
single model with dummy variables for all 20 regions in Indonesia. This suggests that both the 
single or separate regional models are robust. 
The Ravallion-Bidani method of estimating the non-food component has played an influential 
role in poverty line construction in most developing countries due to its simplicity. To fulfil 
the specificity criterion, the non-food consumption pattern of the poor are generally adopted 
to scale up the food poverty line. Ravallion (1998) proposed a upper and lower bound which 
reflect the preferences of different groups of households, based on the two assumptions 
below:  
Assumption 1: A plausible hierarchy of basic needs is when survival food needs are satisfied, 
as total expenditure rises, basic non-food needs will have to be satisfied before 
basic food needs. 
Assumption 2: Once survival needs are satisfied, food and non-food are normal goods. 
The lower bound was defined based on the expenditures of households whose total 
expenditure is close to the food poverty line. The rationale behind this method is to analyse 
the amount one is willing to forgo of a basic food need to obtain non-food goods, which is 
measuring the non-food expenditure by households who are capable of reaching their 
nutritional requirements but choose not to do so. Thus, assuming that non-food is a normal 
good, if a person whose total expenditure is just enough to reach the food poverty line, any 
expenditure on non-food goods would be considered a minimum allowance for ‘basic non-
food needs’.  
The allowance for non-food goods can be estimated from equation (2.3) by substituting yi=bf 
into the equation. Thus, si = α  represents the average food share of those households who can 
just afford the basic food needs. The average non-food share of those households who can just 
afford basic food needs is (1-α). The non-food allowance is defined as the typical non-food 
expenditure by households who can just afford basic food needs, which could be written as 
(1-α) fb . Hence, the total poverty line = food poverty line + non-food allowances. This can be 
written as bf + (1-α) fb = (2-α) fb . This denotes the lower bound of the poverty line.  
The upper bound poverty line is fb /α*, where α* is defined implicitly by  
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This equation can be solved numerically. Ravallion (1998) further proposed an alternative 
method to estimate upper bound poverty lines, using a non-parametric approach. The method 
makes a relatively reliable estimation of the poverty lines as it does not impose a functional 
form on the Engel curve. It involves calculating the mean total expenditure of the households 
whose food expenditure lies within a certain interval of the food poverty line. The interval of 
0.99 and 1.01 (plus or minus one percent) of the food poverty line was chosen as the initial 
point. Repeated calculations are conducted from the interval 0.98 to 1.02 up to the interval 
0.90 to 1.10. Higher weights are assigned to the sample points closest to the food poverty 
lines, declining linearly around this point. The averages of all these mean total expenditures 
were calculated to represent the poverty lines for the respective reference groups.  
The method proposed by Ravallion-Bidani is not without criticism. Ravallion (1998) favoured 
the specificity criteria of poverty estimation by estimating the food basket for each region 
based on the mean consumption of a reference group which is fixed nationally in terms of per 
capita expenditure. This is based on the assumption that the households who are from the 
selected reference group enjoy the same standard of living but have different consumption 
patterns due to regional differences. Thus, the composition of the food basket differs in each 
region. Kakwani (2003) argued that because this failed to account for the differences of costs 
of living in each region, the standard of living will not be the same. This violates the 
consistency requirement of poverty lines.  
Kakwani (2003) further argued that the regional dummy variable in Ravallion-Bidani’s 
equation (2.3) failed to separate the effects of regional costs of living from the other variables, 
which is essential in estimating a consistent set of regional poverty lines. To overcome this 
problem, Kakwani and Son (2001) introduced the application of spatial price indices in 
poverty line estimation. Notwithstanding this argument, the unavailability of non-food prices 
in most developing countries makes Ravallion-Bidani’s method more feasible to implement. 
2.2.2 Kakwani-Sajaia method 
The method introduced by Kakwani and Sajaia (hereafter Kakwani-Sajaia) differs in emphasis 
and underlying assumptions from Ravallion-Bidani. To overcome the conflict between 
specificity and consistency, Kakwani-Sajaia proposed an eclectic approach that considers both 
criteria in poverty line estimation. This approach applies consumer theory in deriving 
consumption patterns that yield the same utility level for a consumer across regions. It is 
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based on the assumption that the consumer’s utility level is a monotonic increasing function 
of the calorie costs. People with different consumption patterns would have different calorie 
costs. Thus, allowing for different consumption patterns would be possible by fixing the 
calorie cost in order to maintain the same utility level.  
The average price of the ith food in the whole country is estimated from the following 
equation: 
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where pij is the average market price for ith food in jth region; and aj is the population share of 
jth region. Below is the formula for the regional spatial price indices with the spatial price 
index of 100 for the country, used as the base.  
 ]/[100 iijij ppsP ∑×=       (2.6) 
where si denotes the share of ith food in basket of n food. Translating to the Malaysian 
context, the food poverty line, FLinehj is the amount of money needed to purchase the total 
calorie requirement if the food cost is RMcalhj. 
 FLinehj = Calreqh * RMcalhj * Pj     (2.7) 
where Calreqh is per capita calorie requirement of household h; RMcalhj is the calorie cost of 
the hth household in jth region, in Malaysia currency (Ringgit Malaysia); and Pj denotes the 
regional spatial price indices. Kakwani-Sajaia suggested the use of the bottom quintile as the 
reference group to represent the poor household. This is represented by the hth household in 
jth region.  
Now follows the most contentious part of poverty line estimation. Kakwani-Sajaia (2004) 
used the minimum total expenditure required by a consumer to enjoy a given level of utility at 
a given price vector. Figure 2.1 illustrates the concept. It shows that the food and total 
expenditure functions are increasing functions of the utility level. The distance BC is the food 
poverty line (bf). B gives the utility level UZ that is consistent with the food poverty line. The 
non-food poverty line is shown by the distance CD which is derived from the standard 
consumer theory. Thus, BD is the total poverty line that is consistent with the utility level UZ.  
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Figure 2.1 Non-food poverty line derivation  
Note. X denotes the Malaysian official method, 2005. 
Source. Modified from Kakwani-Sajaia (2004). 
The lower bound poverty line proposed by Ravallion-Bidani is determined by where the total 
expenditure equals the food poverty line, and all non-food expenditure is viewed as essential. 
By contrast, Ravallion-Bidani’s non-food poverty line is displayed by EF, which is smaller 
than CD proposed by Kakwani-Sajaia. Kakwani-Sajaia argued that the non-food poverty line 
proposed by Ravallion-Bidani is not consistent with the standard utility theory. The non-food 
poverty line EF corresponds to the utility level UZ* but the food poverty line corresponds to 
the utility level UZ. This indicates that the food and non-food poverty lines do not imply the 
same level of consumer utility.  
The Malaysian government estimated the non-food poverty line by modifying the lower 
bound approach proposed by Ravallion (1998). The non-food poverty line was based on the 
expenditures of households whose total expenditure was 20 percent higher than the food 
poverty line. This non-food poverty line was chosen in order to obtain a sample size sufficient 
for estimation; the figure of 20 percent can thus be seen as arbitrary. This can also be 
illustrated in Figure 2.1. The distance XG is the total poverty line estimated by the 
government. GH denotes the non-food poverty line which is higher than the lower bound 
proposed by Ravallion but still lower than Kakwani’s consumer theory approach. Applying 
Kakwani-Sajaia’s argument, the non-food poverty line estimated by the government 
corresponds to the utility level UM, whereas the food poverty line corresponds to the utility 
level UZ. The food and non-food poverty lines also do not imply the same level of consumer 
utility, postulated by Kakwani-Sajaia.  
 23
In estimating the non-food poverty lines, the non-food expenditure are household’s actual 
expenditure on items which includes clothing and footwear; housing, water, electricity and 
gas; furnishing and household equipment; health; transport; communication; education and 
personal goods. The average non-food expenditure was similar to the non-parametric upper 
bound poverty line proposed by Ravallion (1998) where the households’ per capita food 
expenditure is equal to per capita food poverty line. 
As the food poverty line depends on the calorie requirement of the household, it varies 
between households and regions. Kakwani-Sajaia introduced the food welfare index which 
takes the value of 100 when per capita food expenditure is equivalent to the per capita food 
poverty line. Households whose food welfare index lies between 95 and 105 are chosen to 
estimate the average non-food poverty line. The per capita non-food expenditure on the items 
mentioned above for these selected households will represent the average per capita non-food 
poverty line for different reference groups. The food welfare ratio is a ratio of the households’ 
actual food expenditure to the households’ respective food poverty line, multiplied by 100 
shown below: 
 Fwelh = FExph / Flineh * 100     (2.8) 
 
MNFPLnj = 
Ψ∈h
average (MNFPLhnj)…n=1,.., 8.    (2.9) 
where  MNFPLnj denotes the average expenditure on all non-food items by region and area; 
and ψ is a set of household whose 90 110≥≤ Fwelh . 
Next, the non-food poverty line derived below takes into consideration of the economies of 
scale in household consumption. 
 NFPLhnj = κ *MNFPLnj * HSh (θn-1)    (2.10) 
where θn is the economy of scale for non-food items; HSh is the size of the hth household; and 
κ  denotes the parameter to scale up all the non-food items (so that the mean of NFPLhnj 
across households is equal to MNFPLnj).  
The total per capita non-food poverty line for the hth household is given as follows: 
 NfLineh = ∑
=
N
n
hnjNFPL
1
      (2.11) 
Finally, the total poverty line is derived as follows: 
 PLineh = FLineh + NfLineh      (2.12) 
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where FLineh and NfLineh denote the food and non-food poverty lines, respectively.  
2.3 Economies of scale models 
Attempts to incorporate economies of scale in poverty measurements have always been 
crucial (see Bidani et al, 2001; Deaton & Paxson, 1998; Gibson, 2002; Kakwani & Son, 2005; 
Lanjouw & Ravallion, 1995; Perumal, 1992; World Bank, 2005). The strong negative 
correlation between household size and consumption (or income) per capita suggests that 
larger families tend to be poorer. However, the presence of economies of scale in household 
consumption has questioned this conclusion.  
The notion of household economies of scale emerged from the recognition of the existence of 
public goods in the household. People consume a variety of goods categorised as private and 
public goods. Housing and durable goods such as televisions are common public goods. They 
can be shared by the members of the households, with two or more persons each obtaining the 
same satisfaction as a single person consuming the same service. Generally, private goods 
such as food, clothing and healthcare are attributed to individuals in the household. Hence, 
doubling the household size need not increase the consumption expenditure twofold to 
maintain the same standard of living. Lazear and Michael (1980) demonstrated that a 
household of two adults in the U.S. would spend 31-35 percent less than two households of a 
single adult each, holding income constant.  
Sharing opportunities are also observed in economizing services such as food preparation and 
savings from bulk purchases of food. Griffith, Leibtag, Leicester and Nevo (2009) 
demonstrated that large households with lower income in the US purchase food in bulk and 
choose economy store-brands, which allow them to enjoy savings through lower per unit food 
expenditure and less shopping trips. The resources released from sharing would be allocated 
toward private and public goods. It is believed that some goods which are typically regarded 
as private goods such as food, clothing, healthcare and own transportation would have certain 
degrees of savings. Clothing can be shared and passed down amongst family members. These 
savings are essential for the poor households. Thus, a simple comparison of aggregate 
household consumption will not be a good representative of the welfare in a given household 
without considering the possibility of household size economies. Despite its importance in 
poverty research, there is no consensus on the appropriate method to measure it due to its 
complexity nature.  
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The estimation of the economies of scale in consumption has been developed mainly from the 
two models of Engel and Barten which are explained below.  
2.3.1 The Engel model 
The initial estimation of size economies revolved around Engel’s method. Engel’s method has 
been dominantly applied to the estimation of household size economies due to its simplicity, 
using food share as welfare indicator for different sized households (Deaton & Muellbauer, 
1980b; Lanjouw & Ravallion, 1995). It required a single cross-sectional household 
expenditure survey for a single demand equation estimation, with the food budget share of 
total expenditure as the dependent variable. The method is readily applicable without the need 
for price information, which is important as prices are generally absent in most household 
surveys.  
Engel’s model was developed from empirical observation. There are two regularities and one 
assertion underlying the method. The first regularity is the famous Engel’s Law which states 
that the budget share devoted to food will fall when the household of a given size increases its 
income or expenditure. The second regularity states that there is a positive relationship 
between food share and household size, holding total expenditure constant. Thus, Engel 
inferred that lower food shares indicate higher welfare. Engel asserted that the food share is a 
good indicator of welfare across households of different sizes and compositions, and that 
large and small households are equally well-off if they devote the same proportion of their 
expenditure to food.  
The most influential functional form of the Engel curve parametric analysis is based on a 
model introduced by Working (1943) and endorsed by Leser (1963), postulating a linear 
relationship between the share of the budget on individual goods and the logarithm of total 
expenditure. The model was extended to include the household demographic composition. As 
asserted by Engel, the food budget share is a good welfare measurement. Lanjouw and 
Ravallion (1995) (hereafter Lanjouw-Ravallion) adopted the Engel method in their estimation 
of household economies of scale for Pakistan using a Working-Leser model as follows:  
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where wf is the budget share for food (the ratio of food consumption in total expenditure); x 
denotes total expenditure; n denotes household size; ra = nnr /  is the proportion of persons in 
the household in the rth demographic group; z is a vector of the household characteristics 
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(region, adult employment rate); and u  is an error term. Parameters to be estimated are 
δσβα ,,, and η . 
The parameter σ  is an overall index of economies of scale, which is expected to be negative 
in the Engel model. Lanjouw-Ravallion estimated σ  to be 0.4, indicating that two adults 
sharing can achieve the same welfare level as two single adults for 20.6 that is 1.52 times as 
much money. Deaton (1997) expressed concern over the large decrease in food expenditure 
per person for Pakistan where food accounts for more than half of the households’ budget. 
Lanjouw-Ravallion proved that the question of whether large households are poorer depends 
on the extent of dispersion in family sizes and the size elasticity of the equivalence scale. 
There is no distinction made between private and public goods. Applying the Engel method 
imposed several strict assumptions: size elasticity is independent of utility and prices are 
independent of household size. Thus, the model would underestimate the size elasticity if we 
assume that large households buy cheaper food through bulk discounts and the price elasticity 
of demand for food is less than unity. The existence of public goods would have substitution 
in favour of private goods, other than food. Household could be exactly compensated for an 
increase in household size. Thus, holding utility constant, food share will fall as household 
size increases. Consequently, the size elasticity of welfare would be underestimated. 
The existence of household economies of scale would make a larger household better-off than 
a smaller household with the same per capita expenditure under Engel’s assumption and 
interpretation. Higher welfare was interpreted as lower food share. Hence, larger household 
would have a lower food share. Deaton and Paxson (1998) argued that this contradicts the 
scale economies model and public goods assumption. Engel’s method implied that a decline 
in the food share, holding per capita expenditure constant can only occur when there is a fall 
in food expenditure per capita. They argued that this contradicts what is expected when 
welfare increases due to an increase in household size with the presence of economies of 
scale. The increase in welfare due to the economies of scale would cause households to 
consume more food not less, as claimed by the Engel method. 
Deaton (1997) tested the Engel method using a utility theoretic model; c (u, p, n) through two 
cost of living functions for household size n that achieve utility level u at prices p.  The same 
food Engle curve is derived from both the functions but the estimated size elasticities of cost 
with respect to the household size differed. The result suggested that the true economies of 
scale were not captured by the Engel curve estimates, thus indicating the lack of 
identification. 
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Deaton and Paxson (1998) draw from Barten’s model in their attempt to estimate the 
household scale which makes sense but failed to prove its validity. Thus, they indicated that 
the Engel method works but makes no sense. In comparison to Lanjouw and Ravallion (1995) 
who estimated the size economies using Engel’s method, Deaton and Paxson (1998) showed 
different conclusions which questioned the applicability of Engel’s model in estimating the 
size economies. The differing conclusions of the estimations arouse from the underlying 
assumptions made. The controversial implications raised by Deaton and Paxson (1998) 
instigated several researchers to further analyse the theoretical models and their underlying 
assumptions. Gan and Vernon (2003) proved the applicability of Barten’s model in estimating 
the household economies through food share in food and other public goods as opposed to 
food share in total expenditure. Gibson (2002) demonstrated that the estimates of scale 
economies depended upon the method used to gather expenditure data. Thus, Gibson (2005) 
suggested that the Engel method should not be used for poverty measurement due to the 
conceptual and empirical problem using the method. 
Kakwani and Son (2005) estimated the economies of scale for individual and overall goods 
consumed in households based on the assumption that the economies of scale exist in all 
goods with the highest degree displayed in public goods. Thus, their approach implicitly 
assumed that all goods consumed by households experience different degrees of economies of 
scale, as opposed to the uniform degree of economies scale assumed by Lanjouw and 
Ravallion (1995). 
2.3.2 The Barten model 
Barten (1964) had further extended household economies based on a utility theoretic model. 
Deaton and Paxson (1998) (hereafter Deaton-Paxson) applied a food share model similar to 
equation (2.13) with the effect of public goods and private goods within the households. An 
increase in household size, at constant per capita expenditure, would allow the expenditure 
released by the sharing of public goods to be spent on both private and public goods. Hence, 
there is a negative substitution effect and a positive income effect on the demand for private 
goods such as food. Thus, food shares would increase with household size for two reasons. 
Firstly, as food has limited substitutes, its own-price elasticity would be lower than the 
income elasticity in absolute value. This is true especially in lower income countries. 
Secondly, food has smaller economies of scale than housing as shown in equation (2.16) 
below. Thus, the food budget share will increase, assuming that it is a normal good. This 
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model conflicts with Engel’s Law, which predicts the food budget share will fall with 
household size.  
Deaton-Paxson proposed a household consumption of two goods; food (qf) and non-food, 
such as housing (qh). The household size for the consumption of each good is )(niφ , (i=f,h). 
The commodity-specific scale is assumed to be related to family size and is measured as: 
 
n
ni
i ln
)(ln1
∂
∂
−=
φ
σ        (2.14) 
where iσ is the scale elasticity for the ith good or commodity. It represents the degree of 
sharing amongst family members. If ,0=iσ then ni =φ  to indicate that the good is a private 
good which could not be shared. If ,1=iσ  then 1=iφ  to indicate that the good is a pure public 
good. 
The per capita food consumption function is derived from the first order conditions: 
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where fp and hp are prices of food and non-food, respectively; x denotes household total 
expenditure; and ),,( hff ppxg denotes the food consumption function for a single adult 
household. Differentiating (2.15) with respect to ln n, holding per capita expenditure (x/n) 
constant: 
 0)1()( >+−+ ffffffxh εσεεσ      (2.16) 
where ffε and fxε are the own-price elasticity and income elasticity of food. Equation (2.16) 
indicates that the per capita food consumption will increase with household size. This will 
hold as long as non-food contains some public goods (so 0≠hσ ); food is a normal private 
good which has limited substitutes (so ffε  is small in absolute value); and food has less 
economies of scale than housing (so hf σσ / is small). Gibson (2002) suggested that the 
increase of per capita food consumption and food budget shares with household size is 
strongest in lower income countries. 
 
Deaton-Paxson tested the conditions with the food share model: 
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where wf is the budget share for food; x denotes total expenditure; n denotes household size; 
ra = nnr /  is the ratio to household size of household members who fall in one of r groups 
defined by age and sex; z is a vector of the household characteristics (including fraction of 
working adults in the household, rural/urban areas and region of residence); and u  is an error 
term. Parameters to be estimated are δγβα ,,, and η . The parameter γˆ  is expected to be 
positive if condition (2.16) holds, contrary to the Engel method. Equation (2.17) is identical to 
equation (2.13) as βσγ = . 
The empirical results of Deaton-Paxson contradicted their hypothesis and Barten’s model but 
were consistent with the Engel model. For the poor countries, holding per capita expenditure 
constant, a unit increase in logarithm of household size will reduce the budget share of food 
and per capita consumption on food by 5 and 10 percent, respectively. Deaton-Paxson 
proposed several reasons for the paradoxical relationship between food consumption and 
household size. One of the important assumptions which might affect the results is that 
households are assumed to be paying the same price for their food. This assumption ignored 
the possibilities of larger households making savings through food bulk purchases, buying 
lower-quality food and choosing more of the cheaper foods. Consequently, larger households 
might spend less per capita on food at the same level of per capita expenditure but still 
consume large quantities.  
Gan and Vernon (2003) (hereafter Gan-Vernon) further tested Barten’s model by using food 
as a share of food and other goods which are more public than food, as opposed to food in 
total expenditure. For equation (2.16) to hold, Gan-Vernon restricted the analysis to food and 
one of the other non-food goods at a time: shelter, transportation and clothing expenditures. 
As a result, food share increased with household size as predicted by the Barten model. The 
validity of the Barten model is proven through their argument of Deaton-Paxson’s underlying 
assumptions which failed to hold equation (2.16). Gan-Vernon argued that the broad non-food 
good (housing) classified by Deaton-Paxson contained goods that are more private than food, 
like transportation. Food contains public elements, arising from food preparation and 
discounts from bulk purchases.  
The Engel method estimated household economies of scale without the need for price 
information but failed to provide theoretical insights. Kakwani and Son’s intuition of the 
economies of scale is that an increase in λ  percent of all persons in different demographic 
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categories requires the increase of less than λ  percent of the cost or income to maintain the 
same level of utility as before for the ith good. Kakwani and Son (2005) (hereafter Kakwani-
Son) estimated the economies of scale for individual and overall goods consumed in 
households based on the assumption that the economies of scale exist in all goods with the 
highest degree displayed in public goods. They argued that the assumption made by the 
conventional methods of uniform economies of scale for all goods was unrealistic, since the 
economies of scale should differ across goods. The conventional method using Engel’s model 
assumed that the household elasticities of substitution are zero, thus all households will have 
the same degrees of economies of scale for all goods (see Lanjouw & Ravallion, 1995). 
Consequently, if all goods including private and public goods have the same degrees of 
economies of scale, then it will be constant across all households. Kakwani-Son argued that 
the household elasticities of substitution are non-zero, as it depends on the household utility 
and composition. The degree of economies of scale for different goods depends upon the 
household’s expenditure and household composition. Thus, the economies of scale should 
vary across goods and households.  
Previous studies estimated the economies of scale for individual goods using the prices of 
individual goods that are paid by the households (see Lazear & Michael, 1980; Nelson, 1988). 
In the absence of these prices in most household expenditure surveys, household surveys have 
been matched with the goods’ market prices. Kakwani-Son argued that this was problematic 
due to the complications of matching the goods between the survey and price data. They also 
opposed the conventional assumption that households face the same prices. Broda, Leibtag 
and Weinstein (2009) and Griffith et al. (2009) showed that poorer households pay different 
prices by choosing cheaper and lower quality goods. Aguiar and Hurst (2007) suggested that 
prices people pay are related to the value of time and the amount of time that people decide to 
invest in shopping. Generally, the poor are willing to spend more time in order to pay less. 
This suggests that all households do not pay the same market prices for the goods they 
consume. In view of this complication, Kakwani-Son developed a model to estimate the 
economies of scale indices for overall and individual goods without the need of price 
information. Kakwani-Son drew from Barten’s model which included the substitution effects, 
and made further assumptions pertaining to the nature of goods consumed by households to 
overcome the under-identification problem from earlier models.  
First, they assumed that the family composition effect on household consumption will be 
different for different goods, through the function mi (a1, a2, …,aR) defined for each good i. 
The proposed economies of scale indices for different goods are obtained from the elasticities 
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of Hicksian demand functions through the Marshallian demand functions, where the latter 
could be observed from household survey data. The relationship between the Hicksian and 
Marshallian demand elasticities is explored through the Slutsky equation:  
 ijjiij w εεε +=*        (2.18) 
where iε  is the income elasticity; wj is the jth good budget share; ijε  is the Marshallian price 
elasticity of the ith good with respect to the price of the jth good. 
The proposed index of economies of scale is:  
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where *iφ denotes economies of scale for the ith good; iε is the income elasticity; *φ is the 
overall economies of scale; iθ  is the total elasticity of household composition (m) with 
respect to the number of person in the rth demographic (ar) for the ith good; jθ  is the total 
elasticity of household composition (m) with respect to the number of person in the rth 
demographic (ar) for the jth good; ijε  is the Marshallian price elasticity of the ith good with 
respect to the price of the jth good. 
If *iφ  <1, the ith good generates economies of scale to the household but if *iφ  =1, the ith good 
does not generate economies of scale. If *iφ >1, diseconomies of scale in consumption are 
incurred. An increase in ar changes all the prices, which has income and substitution effects 
on household consumption. Further differentiation of the Marshallian demand with respect to 
ar gives: 
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where irη  denotes the Marshallian elasticity of demand for the ith good with respect to ar; irδ  
is the elasticity of mi with respect to ar; and jrδ  is the elasticity of mj with respect to ar. Thus, 
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Substitute equation (2.21) into equation (2.19): 
 iii φφεφ += **        (2.22) 
The economies of scale indices for individual goods ( *iφ ) are derived from the estimation of 
the overall index of economies of scale ( *φ ) and parameters iφ  and iε . Both iφ  and iε  are 
estimated from the Marshallian demand equations using the household expenditure data. The 
estimation of *φ  is based on assumptions of the nature of goods. Kakwani-Son proposed the 
assumption that healthcare is a purely private consumption. Thus, *iφ which denotes the 
economies of scale for the ith good is unity for healthcare expenditure. Substituting the 
assumption into equation (2.22) with the estimates of iε and iφ  for healthcare would enable 
the estimation of *φ . Alternatively, Kakwani-Son suggested applying equal economies of 
scale for household furnishing and services into equation (2.22). Thus, using equation (2.22), 
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= . Hence, *iφ  for other individual goods would be estimated using equation 
(2.22). The differing assumptions applied for the economies of scale estimation yield different 
indices for individual and overall goods. However, they provide consistent rankings of goods 
according to their economies of scale indices. Kakwani-Son computed the Marshallian 
elasticities based on the Working-Leser model: 
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where wi is the budget share devoted to the ith good; x is the household total expenditure; ar is 
the number of individuals with the rth characteristics in the household; and μ  denotes the 
error term. Parameters to be estimated are βα , and γ . 
The income elasticity and Marshallian elasticity respectively, are derived using parameters 
estimated above as follows: 
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where wi is the weighted average value of the budget share devoted to the ith good; and ar is 
the weighted average number of individuals with the rth characteristic in the household. The 
model observed the restrictions that  
∑
=
=
n
i
iiw
1
0φ        (2.26) 
Equation (2.23) could be estimated using Seemingly Unrelated Regression (SUR) for all 
household consumption goods. In the model proposed by Kakwani-Son, the error terms of the 
equations are likely to be contemporaneously correlated. The unconsidered factors that 
influence the errors in one equation probably influence the errors in other equations too. 
Estimating all equations separately without taking the contemporaneous correlation into 
consideration would lead to inefficient estimates of the coefficients. SUR enables the models 
to be estimated simultaneously while accounting for the correlated errors, leading to efficient 
estimates of the coefficients and standard errors. SUR estimates are based on the feasible 
generalised least squares (FGLS) estimation. If the disturbances are contemporaneously 
correlated, the FGLS estimator will produce efficient estimates based on the estimated 
covariance matrix of the disturbance terms.  
Consider a system of m equations: 
 iiii uXy += β , i = 1,2,…m,     (2.27) 
where yi is a vector of the dependent variable; Xi is a matrix of the exogenous variables; iβ  is 
the coefficient vector; and ui is a vector of the error terms of the ith equation. The equations 
are displayed in the ‘stacked’ system as 
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This has a compact representation:  
 y = X β +u        (2.29) 
A consistent SUR estimation requires that the error terms have zero means, to be independent 
across observations and homoskedastic. This is shown as  
 E ,0][ stuu jsit ≠∀=       (2.30) 
where i and j are the equation number; and t and s denote the observation number.  
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To allow for individual errors to be correlated across equations,   
 E(uitujt)=σ ij       (2.31) 
Thus, the covariance matrix of all errors is 
 E T
T Iuu ⊗Σ=Ω=][       (2.32) 
where ][ ijσ=Σ  is the contemporaneous error covariance matrix; ⊗ is the Kronecker product 
of 2 matrices; IT denotes an identity matrix of dimension T; and T denotes the number of 
observations in each equation. 
In addition, a consistent SUR estimation requires that all disturbance terms and all regressors 
are uncorrelated (E ),0][ jiXu j
T
i ∀= . 
Adopting the SUR method in equation (2.23) poses two potential complications. Firstly, in the 
case of identical regressors being applied to all equations, the SUR model would not improve 
the efficiency of the estimations. Under such circumstances, the OLS estimator and SUR 
estimator are identical, so the OLS is fully efficient and is equivalent to system full-
information maximum likelihood (Greene, 1990). Secondly, equation (2.23) would have an 
endogeneity problem due to the variables ln x (natural logarithm of household total 
expenditure) and wi (budget share devoted to the ith good). As the model originated from the 
popular Working-Leser which was adopted by several researchers in economies of scale 
analysis, this issue was well addressed through instrumental variables (eg. Deaton & Paxson, 
1998; Gibson, 2002). This issue will be discussed further in the next chapter.  
The calculations of standard errors are based on a bootstrap procedure to test the significance 
of the parameters for individual and overall economies of scales. Bootstrap provides a method 
to obtain measures when no formula is otherwise available, or when available formulas make 
assumptions that are not tenable (Efron & Tibshirani, 1993). The method draws randomly 
with replacement from the dataset with N observations. The estimations of the parameter of 
interest are repeatedly re-estimated from the dataset. In this research, bootstraps of the 
standard errors of equation 2.22-2.25 are conducted with 1000 replications, adopting the 
method proposed by Kakwani-Son. The estimation of the standard error of the statistic is 
briefly explained below: 
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and where *iθ  is the statistic calculated using the ith bootstrap sample with kth replications. 
Efron (1993) commented that when the estimated bias is less than 25 percent of the standard 
error, bias should not be a serious concern. 
2.3.3 Malaysian methodology in economies of scale 
Prior to 2005, Malaysia’s poverty measurement was conducted without acknowledging the 
differences of costs of living between urban and rural areas and the presence of economies of 
scale in household consumption. Perumal (1992) tested for the presence of economies of scale 
for Malaysia in his poverty line estimation using the linear regression below: 
 Eij = α + b0Sj + b1S2j + μij     (2.35) 
where Eij is average per capita expenditure on good i by household j; Sj is household size; and 
μij denotes the error term. 
The parameters were estimated for urban and rural households for eight categories of 
expenditure using the 1973 Household Expenditure Survey. It was found that the coefficient 
of interest, b0 had negative signs. According to this assumption, an increase of one person in 
the household would decrease the average per capita expenditure on the ith good, indicating 
the existence of savings. Using this interpretation, food appeared to have the largest 
economies of scale, followed by housing and transportation. This over-simplified model 
suffered from a lack of theoretical justification and failed to include the household 
composition in its household economies of scale estimation.   
The government had recently acknowledged the importance of the economies of scale in 
household consumption in poverty measurement, but considered only the possibility of scale 
economies in housing. The estimation of scale economies was based on the rent paid by the 
jth household in Kuala Lumpur (KL) prices. Thus, the rents paid by household j in other areas 
are measured relative to that paid by households in KL. The model was:  
 jjHHj N εβ α +=Χ        (2.36) 
where HjX is the rent paid by the jth household in KL prices; Hβ denotes rent paid by a single 
person in a poor household, in KL prices; jN is the number of persons in the jth household; 
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jε  denotes the error term; and α  denotes economies of scale. If α =1, then it is a pure private 
good where there are no scale economies. If α =0, then it is a pure public good where rent is 
independent of household size. The scale economies in housing estimated using equation 
(2.36) was 0.474 (UNDP, 2007). 
While this method has the advantage of being simple, it requires the sample to include all 
household sizes and prices for non-food components. Two complications emerge from this 
method. First, it is difficult to obtain the sample to represent each of the household size for 
every region and area. Consequently, the government estimated the rent paid by a single 
person ( Hβ ) using the average rent paid by the lowest quintile ranked by the per capita 
expenditure of the survey. While it may seem an appropriate proxy, this average value might 
not represent the poor’s actual cost of housing due to the differences in costs of living. 
Secondly, the complications arising from the need for price information has been well argued 
by Kakwani-Son. As non-food prices information is absent in most household expenditure 
surveys, the effort in matching the goods in the survey with market prices will increase the 
possibility of measurement errors. In addition, it is argued that individual households face 
different market prices for their consumption in comparison to the average market prices. 
Thus, the alternative method of estimating the economies of scale without the price 
information remains attractive. 
Most importantly, the official estimation of household economies of scale indicated a weak 
justification on the possibility of scale economies of other consumption such as food and 
clothing. While previous literature suggested that housing would have the highest degree of 
savings, not considering the possibility of other goods’ savings would have resulted in 
inaccurate poverty measurement. Previous research found the existence of significant 
economies of scale in the consumption of food, shelter, clothing, furnishing and transportation 
(see Lazear & Michael, 1980; Nelson, 1988). Thus, incorporating the economies of scale of 
individual goods will make the poverty measurement more accurate. 
2.4 Determinants of poverty 
A well constructed poverty line enables policy makers to map the poverty profile in order to 
identify the pattern of poverty but it would not explain the causes of poverty. For policy 
implementation it is important for policy makers to understand the causes of poverty at 
household and individual level in Malaysia, especially the new emerging urban poverty.   
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Characteristics of the household and individual which form the fundamental of poverty 
analysis are divided into demographic, economic and social categories (World Bank, 2005). 
Demographic characteristics encompass household size and composition, dependency ratio 
and gender of the household head. Household compositions are observed in terms of the age 
and gender of its members, while dependency ratio is calculated as the ratio of the number of 
family members not in the labour force to those in the labour force in the household. Previous 
studies found that the poor tend to live in larger and younger households with high 
dependency ratios. In addition, it is common that female-headed households face higher 
economic and social discrimination (World Bank, 2005).  
To analyse the economic characteristics of a poor household, indicators apart from income or 
consumption such as household head employment and assets owned by the household are 
often analysed. The assets owned by the household include tangible goods such as land, 
livestock, dwelling, machinery, household appliances and other durable goods, and financial 
assets such as savings and other financial assets. These are important as they represent the 
household’s inventory of wealth but the complication in valuing the properties makes them 
impractical to implement.  
The social characteristics of the poor are widely analysed using health, education and shelter 
as measurements. Practitioners use indicators such as nutritional status, disease status and the 
availability of healthcare services to assess the health of the poor. To assess the education 
characteristics of the poor, indicators such as the household members’ education level, the 
availability of education services and the use of these services by the households are used. 
The use of the services by the households could be measured by the children’s registration in 
school and average spending on education per child registered. Education is universally 
viewed as one of the most important indicators of the quality of life and key determinants of 
the poor’s ability to obtain employment. Lastly, three main indicators are commonly used to 
assess the overall framework of personal life of the household: the ownership of the 
dwellings, the availability of basic services such as water and electricity, and environmental 
indicators such as sanitation and basic infrastructure availability.   
Multiple regression and binary models are often used as the main tool of analysis in this kind 
of study. In multiple regression models, real household expenditure per capita is commonly 
chosen as the dependent variable with exogenous household characteristics mentioned above 
as independent variables in a reduced form regression equation (see Glewwe, 1991; 
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Mukherjee & Benson, 2003).  This follows the standard household utility maximisation model 
where household expenditure serves as a basis to rank households and to define a poverty line 
(Deaton & Muellbauer, 1980). Typically, the multiple regression equation is as below: 
 niniii XXXzy αααα ++++= ...)/log(
2
2
1
10    (2.37) 
where iy  denotes per capita income or expenditure; z is the poverty line; 
n
jX are the 
independent variables; and jα are the coefficients of interest. This model utilises the 
information on the distribution of expenditure. It could be extended to estimate separate 
determinants of poverty for different regions and areas and allow for interactive effects by 
multiplying two independent variables if the parameters are expected to differ across different 
segments of the distribution.  
However, the reliability of the regression in estimating the determinants of poverty has been 
questioned. Gaiha (1988) proved that the income or expenditure distribution data often 
contain non-negligible errors. Diamond et al. (1990) demonstrated that the restrictions 
imposed by the regression may result in a poor fit of the distribution. Grootaert (1997) argued 
against the assumption made by the regression. As it imposes constant parameters over the 
entire distribution, it assumes that the impact of the independent variables on welfare is 
constant over the distribution. Thus, the poor are assumed to be not fundamentally different 
from their richer counterparts, which were viewed as not tenable by Grootaert. Another 
complication which could arise is from the selection of independent variables which are 
endogenous. For example, if per capita income is used together with education and the like as 
independent variables, income could be determined by education level and vice versa. Thus, 
the selection of the variables is crucial to avoid such complications. 
Alternatively, binary response models have been initiated by Bardhan (1984) as a better 
measurement of the determinants of poverty and have been widely used (see Alderman & 
Garcia, 1993; Gaiha, 1988; Grootaert, 1997; Lanjouw & Stern, 1991; Rodriguez & Smith, 
1994; Serumaga-Zake & Naude, 2002; Thompson & McDowell, 1994; World Bank, 1995, 
1996). This model collapses the distribution into two values; poor or non poor. It is estimated 
by probit or logit, assuming a normal or logistic distribution of the error term, respectively. 
Diamond et al. (1990) extended the analysis by using a multinomial logit model to predict the 
probability of belonging to an income quintile. Grootaert (1997) supported the use of this 
method if the income groups of interest are not equal in size.  
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Typically, the binary response model is as below: 
 iii xy εβ +=        (2.38) 
where yi denotes per capita expenditure for household i; β  is the vector of parameters to be 
estimated; ix is the vector of household characteristics; and iε is the error term. The binary 
variable is defined as: 
 1=iP if ;zyi ≤ 0=iP otherwise     (2.39) 
where z denotes the poverty line. The binary model is: 
 Prob ( 1=iP ) = F(z- ixβ )      (2.40) 
where F represents the cumulative probability function.  
In a binomial logistic regression model the dependent variable is dichotomous: 0 when a 
household is above and 1 when below the poverty line. Independent variables are a set of 
socioeconomic and demographic status indicators. They could contain both dichotomous and 
continuous variables. Let Pj denote the probability that the j-th household is below the poverty 
line. Pj is a Bernouli variable and its distribution depends on the vector of predictors X, so 
that:  
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where β is a row vector and α a scalar. The logit function to be estimated is then written as:  
 ∑+=
− i
iji
j
j X
P
P βα
1
ln       (2.42) 
The logit variable ln{Pj/(1-Pj)} is the natural log of the odds in favour of the household falling 
below the poverty line. Equation (2.42) is estimated by the maximum likelihood method. This 
procedure does not require assumptions of normality or homoskedasticity of errors in 
independent variables.  
Grootaert (1997) highlighted the arbitrariness of the poverty line as the main weakness of 
using the binary approach. He explained that if the poor are unable to borrow due to lack of 
collateral, the returns to physical capital may differ from those households who are somewhat 
less poor but can borrow small amounts of credit. Thus, the distributional shift associated with 
a change in an exogenous variable may not entail first-order dominance (Ravallion, 1996). 
Grootaert (1997) proposed to vary the poverty line and re-estimate the binary model to test for 
dominance. This sensitivity analysis enables testing for robustness of the results over a range 
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of poverty lines. The results are considered as dominant and robust if the variables are 
significant and the direction of the impact of a given independent variable on the probability 
of falling into poverty remains the same regardless of poverty line selected. 
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    Chapter 3 
Poverty Lines and Measurements 
3.1 Introduction  
This chapter explores the implications of different reference groups on the poverty line 
estimations using methods proposed by Kakwani-Sajaia and Ravallion-Bidani. The choice of 
the reference groups follows the conventional method, which is based on the official 
estimated poverty rate. This is important to fulfil the specificity criterion of the poverty line. 
The methods adopted in estimating the poverty lines and poverty measurements are discussed 
in Section 3.2. The three conventional poverty measurements are adopted, namely the 
headcount index, poverty gap index and poverty severity index are adopted. Appropriate 
poverty measurement is crucial in the allocation of the limited public spending for poverty 
reduction. Therefore, careful targeting is essential to prevent leakages of benefits to the non-
poor and missing those that are poor. Section 3.3 discusses the results of poverty 
measurement for all methods. The results from the robustness test of the poverty profile, using 
the Spearman rank correlations are also discussed in this section. Section 3.4 summarizes and 
concludes.  
3.2 Methodology 
Two different poverty lines are estimated using the 10th and 20th percentile of household PCE 
as reference groups. The selection of the 10th percentile PCE as the reference group is based 
on the official estimated poverty rate, as practiced by previous researchers (Pradhan et al., 
2001; Gibson, 2005). The official poverty rates using the 2005 poverty line were 5.9 percent 
and 8.7 percent, using household-based and individual-based calculations, respectively in 
2004 (UNDP, 2007). The official poverty rates are measured using the HIS data whereas the 
overall poverty headcount estimated using the HES data is 12.8 percent. Table 3.1 below 
illustrates the differences in poverty headcount. The choice of the 20th percentile PCE serves 
two purposes. First, this forms the benchmark for comparison to the 20th percentile PCE 
households used to estimate the non-food poverty line as reported in the Ninth Malaysia Plan 
2006-2010.  Secondly, this is reflective of the overall poverty headcount estimated in this 
chapter using the HES data. This method takes the view of the method proposed by Pradhan 
et al. (2001). The total sample size selected under the 10th and 20th percentile PCE household 
was 438 and 872 households, respectively. 
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This chapter uses per capita consumption expenditure as a measure of welfare. The measure 
includes the total values of food and non-food consumption items (purchases, home-produced 
items, gifts, free-food and concessionaire lodging received), as well as the imputed use-values 
for owner-occupied housing. Durable goods which are bought at a point in time would be 
consumed over a period of several years and certain household’s durable goods consumption 
might not be captured at the particular time the survey was conducted. Thus, to ensure 
comparability across households and to reduce the noise of the data, this chapter follows the 
example of Gibson and Poduzov (2003) and Kakwani and Sajaia (2004), where durable goods 
are excluded in the poverty incidence estimations.  
3.2.1 The Ravallion-Bidani method 
The construction of the Malaysian poverty line follows the method of Ravallion and Bidani 
(1994) and the non-parametric method by Ravallion (1998), explained in Chapter 2. The food 
poverty line estimation follows the method of Kakwani-Sajaia. As shown earlier, the 
argument made by Kakwani (2003) against Ravallion’s method of having different food 
baskets for each region, Kakwani respects the principle of consistency, prefers fixing a basket 
of food of a selected reference group who normally are from the lowest quintile to maintain 
the constant standard of living. This chapter follows the principle of consistency in food 
poverty line estimation proposed by Kakwani.  
The estimated food poverty line will be applied to equation (2.3) to estimate the Engel food 
budget share for each reference group and region as shown in Tables 3.6 and 3.7. This chapter 
follows Deaton and Paxson (1998) weighted-least squares, with weights inversely 
proportional to the sampling weight provided by the survey to correct for sampling design and 
heteroskedasticity problems. The lower bound poverty line is given by (2-α) fb . The upper 
bound poverty lines in equation (2.4) are solved numerically. Both lower and upper bound 
poverty lines are estimated for both reference groups, as shown in Tables 3.6 and 3.7. 
Alternative lower and upper bound poverty lines are estimated using the non-parametric 
method, to check for the consistency and robustness of equations (2.3) and (2.4) for both 
reference groups. This non-parametric method seems similar to Kakwani-Sajaia’s approach. It 
calculates the actual expenditure of the selected poor. The non-parametric method selects the 
households whose food expenditure lies within a certain interval of the food poverty line. 
Households who are closer to the approximated food poverty line are given more weight than 
households further from the poverty line. As the method used in this weight allocation is 
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unclear (Ravallion, 1998), this chapter assigned monotonically increasing weights in the 
poverty line estimation. The results are shown in Table 3.12. 
This chapter estimates the Engel curves separately for urban and rural areas for all 3 regions; 
Peninsular Malaysia, Sabah and Sarawak. The choice of the regions is predetermined by the 
food price data available.  
3.2.2 The Kakwani-Sajaia method 
The food poverty line constructed using Kakwani-Sajaia’s method relies on the calorie 
requirements of individuals. The calorie requirements displayed in Table 3.2 are obtained 
from the Malaysian Ministry of Health. This chapter accepts that calorie requirements differ 
between age and gender but assumes them to be constant between races, regions and 
occupations. The calorie costs are estimated from the food consumption patterns of the 10th 
and 20th percentile PCE households which fulfil the calorie requirements. In order to estimate 
the calorie cost, prices of food are needed to convert the household’s food expenditure into 
food quantities, which are then converted into calories using food calorie conversion factors 
obtained from the Malaysia Institute for Medical Research. The national average prices of 
each food items are used for this purpose. 
Household calorie costs are estimated by dividing their food expenditure by the calorie intake. 
The calorie costs for each region and area are then adjusted by the spatial price indices, which 
measure the relative costs of living in different regions and areas. The food spatial price 
indices in equation (2.6) are shown in Table 3.4. Thus the food poverty line of equation (2.7) 
represents the cost per calorie required to meet the determined calorie requirement in Table 
3.2.  
Without the luxury of having a comprehensive food price data that matches with the over 300 
food items in the HES, this research takes an alternative approach in estimating the calorie 
cost. The concentration curves for the food items are plotted for different reference groups in 
order to set the food basket and match them with the available prices. Appendices 6 and 7 
show the concentration curves for both reference groups. The curve identifies the most 
important food items and plots their cumulative contribution to the total cost and calorie 
content of the food basket (Gibson, 2005). For the 10th percentile household PCE, about 108 
most important items gave 84 percent of the total cost of the food basket. The 20th percentile 
PCE displays a wider variety of food consumption. They consume about 115 food items 
which gives the same proportion of total cost of the food basket as the 10th percentile 
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reference group. The food items based on 84 percent of the total cost was chosen as the 
additional food items increase less than 0.1 percent of the total expenditure. The average 
prices of the food items in the basket for each region and area are obtained from the Statistics 
Department of Malaysia. The year of 2005 is chosen as the base year to tally with the 
household expenditure survey. The food items chosen with their prices are shown in 
Appendix 3.   
The Malaysian government argued that the food basket should be based on expert opinion of 
what constitutes a healthy diet rather than one that is utility-consistent.  It is more defensible 
to construct the food poverty line based on a basket that is consistent with local food tastes 
rather than the pre-determined nutritional based food basket. This chapter adopts the utility-
consistent cost of basic needs method. Table 3.5 shows the differences in calorie cost between 
food baskets defined by the socially determined norm and by expert opinion adopted by the 
government.   
The non-food poverty lines in equation (2.9) follow Kakwani-Sajaia’s method of chosing 
households whose food welfare index lies between 95 and 105 to estimate the average non-
food poverty line. In this chapter, households with a food welfare index between 90 and 110 
are selected in order to increase the sample for non-food expenditure estimation. The non-
food poverty lines are adjusted to regional costs of living. As some of the prices for the non-
food items are unavailable, this research utilises the information on relative non-food prices 
available from the UNDP 2008 report. Adjustments to regional costs of living were also done 
for Ravallion’s non-parametric method. Ravallion-Bidani’s parametric method to estimate the 
upper bound poverty line did not emphasise such adjustment. The detailed per capita average 
non-food poverty line for respective regions and reference groups are shown in Appendices 4 
and 5. Total poverty lines estimated using the equation (2.12) are shown in Tables 3.8 and 
3.9.  
As this chapter aims to evaluate the implications of the choice of different reference groups 
and different methods for estimating the poverty line, the adjustment to the household 
economies of scale will be made in the next chapter. 
3.2.3 Poverty measurements 
This chapter attempts to explore different methods in determining poverty lines and examine 
the robustness of the poverty profile.  
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a) Headcount index 
This widely-used index measures the proportion of the population that is poor. The index is  
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I(.) takes on a value of 1 if the consumption expenditure (yi) is less than the poverty line (z) 
and 0 otherwise.  
b) Poverty gap index 
This measures the extent to which individuals’ PCE falls below the poverty line, as a 
proportion of the poverty line. The poverty gap (Gi) is expressed as the poverty line (z) minus 
actual expenditure for the poor, with the gap being 0 for the non-poor. 
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c) Poverty severity index (known as Foster, Greer and Thorbecke) 
This measures the distribution of living standards among the poor and averages the squares of 
the poverty gaps relative to the poverty line. The larger the value α  is, the greater the 
emphasis given to the poorest poor. This research follows convention α  =2.  
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Tables 3.10 and 3.11 describe the three poverty indices by region and reference groups.  
3.3 Results 
Table 3.1 shows the differences in poverty incidences and rankings using different welfare 
measurements and types of survey. The official poverty incidences estimated from the 
Household Income Survey (HIS) showed relatively lower poverty rates of 8.7 percent 
compared to 12.8 percent estimated from the Household Expenditure Survey (HES). 
However, the overall rankings of the poverty are still consistent regardless of the welfare 
measures used for the estimation suggest that the HES is a valid source.  
46 
Table 3.1 Consumption and income – based method comparisons (2004-05) 
Malaysia official poverty 
rates1 
Poverty rates estimated by 
HES2 
 
Poverty lines 
RM per capita 
per month1 
Incidence 
(%) 
Rank Incidence 
(%) 
Rank 
US$1/day 69 0.7  0.8  
US$2/day 136 6.9  8.6  
Peninsular 
Malaysia 
 
152 
 
6.7 
 
1 
 
9.1 
 
1 
Sabah 3 173 32.5 3 39.1 3 
Sarawak 167 10.6 2 14.7 2 
Malaysia 155 8.7  12.8  
Note. The ranking is from lowest to the highest: 1=the lowest poverty incidence and 3=the highest poverty 
incidence.  
1Economic Planning Unit (2006). 2Author’s estimates using Household Expenditure Survey 2004-05. 3excludes 
Labuan. 
 
Table 3.2 Recommended Nutrient Intakes (RNI) for Malaysia 2005 per day  
Age Male Female 
1 to 3 years 980 910 
4 to 6 years 1340 1290 
7 to 9 years 1780 1590 
10 to 12 years 2180 1990 
13 to 15 years 2690 2180 
16 to 18 years 2840 2050 
19 to 29 years 2440 2000 
30 to 59 years 2460 2180 
60 years and more 2010 1780 
Source: National Coordinating Committee on Food and Nutrition, Ministry of Health Malaysia 2005.  
 
Table 3.3 Per capita expenditure Malaysia, 2004-05 (RM per month) 
PCE  
Quintiles of PCE Weighted Unweighted 
Mean food 
budget share 
Calories per 
capita/day 
10th percentile 142.14 170.50 0.49 (0.14) 1971.21 (.195) 
Quintile 1 189.00 227.93 0.45 (0.14) 1989.84 (.144) 
Quintile 2 283.75 339.00 0.42 (0.13) 2011.52 (.113) 
Quintile 3 402.00 477.65 0.40 (0.13) 2023.73 (.099) 
Quintile 4 619.33 727.70 0.39 (0.13) 2038.57 (.091) 
Quintile 5 8372.00 8372.00 0.36 (0.14) 2053.29 (.084) 
Note. Parentheses denote standard deviations. 
 
Summary statistics from the data are reported in Table 3.3. The selection of the reference 
groups is based on the unweighted PCE in order to have a wider coverage of the sample 
households. Table 3.3 shows that the calorie intake increases with household PCE bands 
while the average food share decreases with household PCE. The estimated average food 
share for the 10th percentile PCE households is 0.50, as shown in Tables 3.3 and 3.6. Table 
3.5 below shows that the calorie costs estimated by the government are close to the calorie 
costs estimated using the 10th percentile reference group. This result corroborates the 
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Kakwani-Sajaia theory that the consumer utility level is a monotonic increasing function of 
the calorie cost. Higher calorie costs are displayed for the 20th percentile reference group of 
higher income households as this includes relatively expensive food consumption of higher 
income households. The calorie costs for the respective reference groups are estimated using 
the most important food items identified from the concentration curves (refer to Appendices 6 
and 7).  
Table 3.4 Food Spatial Price indexes: Malaysia 2004-05=100 
Region/Area Food 1 
PMU 99.80 
PMR 97.26 
Sabah Urban 101.53 
Sabah Rural 103.11 
Sarawak Urban 109.80 
Sarawak Rural 106.75 
Malaysia Urban 103.71 
Malaysia Rural 102.37 
Note.1 Estimated with adopting Malaysia as the base (Malaysia =100). 
 
Table 3.5 Calorie costs comparisons 
10th percentile 
reference group 
20th percentile 
reference group 
Malaysia’s official 
method 
 
Region/Area 
RM per 1000 calories RM per 1000 calories RM per 1000 calories1 
PM Urban 1.37 1.46 1.33 
PM Rural 1.34 1.43 1.33 
Sabah Urban 1.40 1.49 1.44 
Sabah Rural 1.42 1.51 1.48 
Sarawak Urban 1.51 1.61 1.54 
Sarawak Rural 1.47 1.57 1.55 
Malaysia Urban 1.43 1.52 1.35 
Malaysia Rural 1.41 1.50 1.36 
Malaysia 1.38 1.47 1.36 
Note. These are adjusted to Food Spatial Price Indexes, Table 3.4 (Malaysia used as base 100). 
1 Based on Option 1 of the 2 methods used by the official calculation, which includes diet with milk powder.  
 
Using equations (2.3) and (2.4) of the method proposed by Ravallion-Bidani, the upper and 
lower poverty lines shown in Tables 3.6 and 3.7 reflect differing results depending on the 
reference group chosen. On the average, the 20th percentile PCE reference group showed 
slightly higher Engel food shares than the 10th percentile PCE, thus producing higher lower 
and upper bound poverty lines. However, higher upper bound poverty lines observed for the 
10th percentile PCE in rural Sabah and urban Sarawak suggest inconsistent results produced 
by equation (2.4).  
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Table 3.6 Engel food ratio, 10th percentile 
Region/Area Lower bound 
 Food share       Poverty line 
                             (RM/month) 
Upper bound 
Poverty line 
    (RM/month) 
PMU 0.508 128.80 179.85 
PMR 0.480 125.76 192.42 
SU 0.531 126.76 179.77 
SR 0.541 128.33 266.55 
SWKU 0.569 136.20 380.72 
SWKR 0.394 146.40 189.92 
MU 0.522 134.13 201.67 
MR 0.490 133.14 209.93 
Malaysia 0.503 129.42 205.83 
Note. These are estimated using weighted least squares. 
 
Table 3.7 Engel food ratio, 20th percentile 
Region/Area Lower bound 
 Food share        Poverty line 
                                  (RM) 
Upper bound 
Poverty line 
(RM) 
PMU 0.522 136.00 224.39 
PMR 0.482 133.77 214.93 
SU 0.541 134.16 218.93 
SR 0.532 137.58 223.14 
SWKU 0.539 148.38 282.11 
SWKR 0.443 151.04 248.74 
MU 0.533 141.76 241.58 
MR 0.488 141.83 228.78 
Malaysia 0.511 137.26 224.83 
Note. These are estimated using weighted least squares. 
 
Table 3.8 below shows the poverty incidences resulting from different poverty line estimation 
methods. Notably, compared to the US$2-a-day international standard which is equivalent to 
RM 136 per person per month in 2004 shown in Table 3.1, most of the poverty lines 
estimated from the 10th percentile reference group have exceeded this amount. The national 
per capita poverty lines estimated from the Kakwani-Sajaia and Ravallion-Bidani lower 
bound method using the 10th percentile reference group are 7.2 and 16.5 percent lower, 
respectively than the official poverty line of RM 155. These differences are due to the official 
method of non-food poverty line estimation using the household whose total expenditure was 
20 percent higher than the food poverty line. The 20th percentile PCE household using the 
Kakwani-Sajaia method produces a poverty line which is 13.4 percent higher than the official 
poverty line of RM 155. For both reference groups, Ravallion-Bidani’s lower bound produces 
consistently lower poverty line than the official RM 155.  
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Table 3.8 Poverty lines using 10th percentile PCE 
Region / 
Area 
Kakwani 
method 
Incidence 
(%) 
Rank Ravallion 
Lower 
Bound 
Incidence 
(%) 
Rank Ravallion 
Upper 
Bound  
Incidence 
(%) 
Rank 
 
PM Urban 142.33 4.1 
(0.004) 
1 128.80 
 
2.5 
(0.003) 
1 179.85 
 
8.0 
(0.006) 
1 
PM Rural 145.95 15.8 
(0.011) 
3 125.76 
 
9.4 
(0.009) 
3 192.42 
 
33.5 
(0.014) 
4 
Sabah 
Urban 
150.65 23.1 
(0.022) 
4 126.76 
 
13.2 
(0.018) 
4 179.77 
 
31.4 
(0.024) 
3 
Sabah 
Rural 
121.38 33.1 
(0.039) 
6 128.33 
 
36.4 
(0.04) 
6 266.55 
 
76.8 
(0.035) 
6 
Sarawak 
Urban 
186.29 12.9 
(0.016) 
2 136.20 
 
3.5 
(0.009) 
2 380.72 
 
43.8 
(0.024) 
5 
Sarawak 
Rural 
166.40 24.4 
(0.043) 
5 146.40 
 
16.8 
(0.038) 
5 189.92 
 
28.8 
(0.046) 
2 
Malaysia 
Urban 
149.15 6.3 
(0.004) 
 134.13 
 
3.5 
(0.003) 
 201.67 
 
12.6 
(0.006) 
 
Malaysian 
Rural 
144.84 19.6 
(0.011) 
 133.14 
 
14.8 
(0.01) 
 209.93 
 
40.1 
(0.013) 
 
Malaysia  143.80 10.9 
(0.005) 
 129.42 
 
7.4 
(0.004) 
 205.83 
 
22.0 
(0.006) 
 
Correlation 
to Kakwani 
rankings 
  1.00   1.00*   0.43 
Note: Parentheses denotes the standard errors. 
* significant at 1% level of significance. The ranking is from lowest to the highest: 1=the lowest poverty 
incidence and 6=the highest poverty incidence. 
 
Table 3.9 Poverty lines using 20th percentile PCE 
Region / 
Area 
Kakwani 
method 
Incidence 
(%) 
Rank 
 
Ravallion 
Lower 
Bound 
Incidence 
(%) 
Rank 
 
Ravallion 
Upper 
Bound 
Incidence 
(%) 
Rank 
 
PM Urban 181.31 8.1 
(0.006) 
1 136.00 2.9 
(0.004) 
1 224.39 15.3 
(0.008) 
1 
PM Rural 172.30 26.1 
(0.013) 
3 133.77 12.7 
(0.01) 
3 214.93 39.9 
(0.014) 
3 
Sabah 
Urban 
179.55 31.4 
(0.024) 
5 134.16 17.1 
(0.02) 
4 218.93 43.8 
(0.026) 
4 
Sabah 
Rural 
157.50 43.9 
(0.042) 
6 137.58 37.0 
(0.04) 
6 223.14 66.0 
(0.04) 
6 
Sarawak 
Urban 
206.50 15.5 
(0.017) 
2 148.38 4.6 
(0.01) 
2 282.11 26.7 
(0.021) 
2 
Sarawak 
Rural 
179.70 26.9 
(0.045) 
4 151.04 19.2 
(0.04) 
5 248.74 56.2 
(0.05) 
5 
Malaysia 
Urban 
185.77 10.7 
(0.006) 
 141.76 4.3 
(0.004) 
 241.58 18.6 
(0.007) 
 
Malaysian 
Rural 
173.55 29.1 
(0.012) 
 141.83 17.5 
(0.01) 
 228.78 46.2 
(0.013) 
 
Malaysia  175.70 17.0 
(0.006) 
 137.26 8.8 
(0.004) 
 224.83 28.1 
(0.007) 
 
Correlation 
to Kakwani 
rankings 
  1.00   0.94*   0.94* 
Note: Parentheses denotes the standard errors. 
* significant at 1% level of significance. The ranking is from lowest to the highest: 1=the lowest poverty 
incidence and 6=the highest poverty incidence. 
 
The three poverty indices in Tables 3.10 and 3.11 highlight several characteristics. Poverty 
incidences are higher in the rural areas. All methods identify the poorest region to be rural 
Sabah. This concurs with the official poverty rankings. The poverty incidences estimated 
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using the expenditure approach are higher than the official reported incidences. The 
incidences of poverty differ depending on the methods, reference groups and welfare 
measurements adopted. Generally, the lower bound poverty lines generate the lowest 
estimates of poverty while the upper bounds generate the highest. 
Table 3.10 Poverty measurements using 10th percentile PCE 
 
Region / 
Area 
Kakwani 
Headcount Poverty   Poverty  
index          gap         severity 
Ravallion Lower bound 
Headcount Poverty  Poverty 
index           gap       severity  
Ravallion Upper bound 
Headcount  Poverty  Poverty 
index            gap      severity 
PMU 0.04 
(0.004) 
0.005 
(0.001) 
0.001 
(0.000) 
0.02 
(0.003) 
0.002 
(0.000) 
0.000 
(0.000) 
0.08 
(0.006) 
0.017 
(0.001) 
0.005 
(0.000) 
PMR 0.15 
(0.011) 
0.037 
(0.003) 
0.013 
(0.002) 
0.09 
(0.009) 
0.022 
(0.002) 
0.008 
(0.001) 
0.33 
(0.014) 
0.088 
(0.005) 
0.034 
(0.002) 
SU 
 
0.23 
(0.022) 
0.058 
(0.007) 
0.021 
(0.003) 
0.13 
(0.018) 
0.035 
(0.005) 
0.011 
(0.002) 
0.31 
(0.024) 
0.094 
(0.009) 
0.038 
(0.004) 
SR 
 
0.33 
(0.039) 
0.075 
(0.012) 
0.025 
(0.006) 
0.36 
(0.04) 
0.090 
(0.013) 
0.031 
(0.006) 
0.76 
(0.035) 
0.336 
(0.022) 
0.184 
(0.016) 
SWKU 
 
0.12 
(0.016) 
0.021 
(0.004) 
0.006 
(0.001) 
0.03 
(0.009) 
0.005 
(0.002) 
0.001 
(0.000) 
0.43 
(0.024) 
0.152 
(0.01) 
0.07 
(0.006) 
SWKR 
 
0.24 
(0.043) 
0.061 
(0.014) 
0.024 
(0.008) 
0.16 
(0.038) 
0.040 
(0.012) 
0.016 
(0.006) 
0.28 
(0.046) 
0.086 
(0.017) 
0.035 
(0.009) 
MU 
 
0.06 
(0.004) 
0.011 
(0.001) 
0.003 
(0.000) 
0.03 
(0.003) 
0.005 
(0.001) 
0.002 
(0.000) 
0.12 
(0.006) 
0.033 
(0.002) 
0.012 
(0.001) 
MR 
 
0.19 
(0.011) 
0.046 
(0.003) 
0.019 
(0.002) 
0.14 
(0.01) 
0.035 
(0.003) 
0.014 
(0.001) 
0.40 
(0.013) 
0.129 
(0.006) 
0.057 
(0.003) 
Malaysia 
 
0.11 
(0.005) 
0.023 
(0.001) 
0.008 
(0.001) 
0.07 
(0.004) 
0.016 
(0.001) 
0.005 
(0.000) 
0.22 
(0.006) 
0.066 
(0.002) 
0.027 
(0.001) 
Note. Parentheses denote standard errors. 
 
Table 3.11 Poverty measurements using 20th percentile PCE 
 
Region / 
Area 
Kakwani 
Headcount  Poverty Poverty  
index          gap         severity 
Ravallion Lower bound 
Headcount Poverty  Poverty 
index            gap       severity 
Ravallion Upper bound 
Headcount  Poverty  Poverty 
index            gap       severity 
PMU 0.08 
(0.006) 
0.017 
(0.001) 
0.005 
(0.000) 
0.03 
(0.004) 
0.004 
(0.001) 
0.001 
(0.000) 
0.15 
(0.008) 
0.036 
(0.002) 
0.012 
(0.001) 
PMR 0.26 
(0.013) 
0.063 
(0.004) 
0.023 
(0.002) 
0.13 
(0.01) 
0.027 
(0.003) 
0.01 
(0.001) 
0.40 
(0.014) 
0.118 
(0.005) 
0.048 
(0.003) 
SU 
 
0.31 
(0.024) 
0.094 
(0.009) 
0.038 
(0.004) 
0.17 
(0.02) 
0.041 
(0.006) 
0.014 
(0.002) 
0.44 
(0.026) 
0.146 
(0.011) 
0.065 
(0.006) 
SR 
 
0.44 
(0.042) 
0.146 
(0.017) 
0.061 
(0.009) 
0.37 
(0.04) 
0.108 
(0.014) 
0.04 
(0.007) 
0.66 
(0.04) 
0.262 
(0.021) 
0.134 
(0.014) 
SWKU 
 
0.16 
(0.017) 
0.033 
(0.005) 
0.01 
(0.002) 
0.05 
(0.01) 
0.008 
(0.002) 
0.002 
(0.001) 
0.27 
(0.021) 
0.077 
(0.008) 
0.031 
(0.004) 
SWKR 
 
0.27 
(0.045) 
0.075 
(0.016) 
0.03 
(0.009) 
0.19 
(0.04) 
0.045 
(0.012) 
0.017 
(0.007) 
0.56 
(0.05) 
0.171 
(0.021) 
0.074 
(0.013) 
MU 
 
0.11 
(0.006) 
0.025 
(0.002) 
0.009 
(0.001) 
0.04 
(0.004) 
0.007 
(0.001) 
0.002 
(0.000) 
0.19 
(0.007) 
0.049 
(0.002) 
0.022 
(0.001) 
MR 
 
0.29 
(0.012) 
0.079 
(0.004) 
0.033 
(0.002) 
0.18 
(0.01) 
0.043 
(0.003) 
0.017 
(0.002) 
0.46 
(0.013) 
0.148 
(0.006) 
0.071 
(0.003) 
Malaysia 
 
0.17 
(0.006) 
0.044 
(0.002) 
0.016 
(0.001) 
0.09 
(0.004) 
0.019 
(0.001) 
0.007 
(0.001) 
0.28 
(0.007) 
0.083 
(0.003) 
0.035 
(0.001) 
Note. Parentheses denote standard errors. 
 
The Kakwani-Sajaia method produces an estimate of poverty which is dependent on the prior 
assumption of poverty incidence via the selection of the reference group. The use of 10th and 
20th percentile PCE as reference groups produce overall headcount ratios of 11 and 17 
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percent, respectively. By contrast, the estimation of headcount ratios are low and consistent, 
with 7 and 9 percent for the 10th and 20th percentile reference groups using Ravallion-Bidani’s 
lower bound method. The lower bound for the 10th percentile forms the lowest minimum non-
food expenditure. Kakwani-Sajaia’s method produces identical rankings to the Ravallion-
Bidani lower bound as shown in Table 3.8. The perfect correlations from the Spearman rank 
suggest that the methods do not affect the poverty rankings for the 10th percentile PCE. 
However, this is not true for the Ravallion upper bound poverty lines.  
The poverty rankings of the 10th percentile reference group show some degree of 
inconsistency for the upper bound poverty lines, using the parametric approach. The equation 
(2.4) produces higher poverty lines for Malaysian rural areas than urban areas. This may not 
be reliable as the national consumer price indices suggest that the average cost of living is 
lower in the rural than the urban areas. Equation (2.4) made no adjustment for regional costs 
of living, which directly impacts the poverty ranking as shown by the Spearman rank 
correlations (Table 3.8). The non-parametric approach somewhat supports the parametric 
approach. The non-parametric results are displayed in Table 3.12. All the rural areas in each 
region show higher poverty lines for the lower bound but the results were reversed for the 
upper bound. If the prior assumptions on the differences in costs of living between areas and 
reference groups hold, the upper bound non-parametric approach seems to produce relatively 
more reliable results than the equation (2.4), using the 10th percentile reference group. 
Table 3.12 Ravallion-Bidani non-parametric poverty lines 
Interval  PMU PMR SU SR SWKU SWKR MU MR Malaysia
10th 
percentile 
LB 
UB 
 
 
78.30 
152.57
 
 
84.27 
149.36 
 
 
83.02 
146.38
 
 
93.25 
125.66
 
 
105.5 
167.02
 
 
107.0 
156.00
 
 
82.73 
150.75 
 
 
87.02 
145.76 
 
 
85.17 
147.24 
 
U/R ratio  1.02  1.16  1.07  1.03  
          
20th 
percentile 
LB 
UB 
 
 
89.32 
179.90
 
 
91.82 
180.13 
 
 
93.62 
179.52
 
 
94.52 
148.93
 
 
106.86 
221.29
 
 
104.80 
185.84
 
 
94.17 
179.40 
 
 
94.27 
174.30 
 
 
94.27 
176.90 
 
Note. LB and UB denote lower bound and upper bound, respectively. These are estimated from weighted mean 
PCE food welfare intervals, adjusted to the Spatial Price indices.  
 
Using the Kakwani-Sajaia method for the 20th percentile reference group, the lower and upper 
bound poverty lines produce similar ranking with slight differences in rankings observed in 
urban Sabah and rural Sarawak. The results are shown in Table 3.9. The headcount ratios of 
the upper bound poverty lines estimated from equation (2.4) for the 20th percentile PCE seem 
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more consistent than for the 10th percentile, displaying lower poverty lines for rural areas in 
all regions, for both lower and upper bounds. The different methods of estimating poverty 
lines do not significantly affect the ranking of poverty. The Spearman rank correlations for the 
lower and upper poverty lines from the Kakwani-Sajaia method are high (0.94), indicating 
very few re-ranking of regions. The upper bound poverty lines using the non-parametric 
method produce the overall poverty incidence of 17 percent for Malaysia. This is similar to 
the Kakwani-Sajaia estimation of the headcount ratio using the same reference group. 
Consistent with the poverty incidences using the 10th percentile and the non-parametric 
method, the upper bound of non-parametric and Kakwani-Sajaia method produce a consistent 
national headcount representative of the prior estimates of poverty rates. This is true as both 
represent the actual consumption expenditure of the 10 and 20 percent poorest households 
from the survey. 
The official poverty line shows that Sabah has the highest overall poverty line followed by 
Sarawak and Peninsular Malaysia. Using the methods by Ravallion-Bidani and Kakwani-
Sajaia, this research produces different estimates, depending on the reference group. Applying 
the 10th percentile to all methods show consistent result that Sarawak has the highest poverty 
line with exception of rural Sarawak for the upper bound method. Similar results from the 20th 
percentile display a more robust estimation. All the results showed a consistent high incidence 
of poverty in rural and urban Sabah and rural Sarawak. The headcount and rankings for all the 
three methods are somewhat similar. The headcount ratio using Kakwani-Sajaia and 
Ravallion-Bidani’s lower bound methods show an overall consistent national figure 
representative of the prior estimates of poverty rates of 10 percent. These are illustrated in 
Figures 3.1 and 3.2 below.  
The poverty measurements using Kakwani-Sajaia’s method are always in between Ravallion-
Bidani’s lower and upper bound, except for rural Sabah with the 10th percentile PCE, where 
Kakwani-Sajaia’s method produces a lower headcount ratio than Ravallion-Bidani’s lower 
bound. Kakwani-Sajaia’s method also produces lower headcount rates compared to the 
official poverty rate, with the exception of urban Sarawak. The 20th percentile PCE from 
Kakwani-Sajaia’s method produces higher headcount ratios than the official headcounts, 
except for rural Sabah. Thus, the 20th percentile PCE serves as a good representative of the 
upper poverty lines and 10th percentile PCE of the lower poverty lines.  
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Figure 3.1 Poverty and regions (10th percentile PCE) 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 3.2 Poverty and regions (20th percentile PCE) 
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3.4 Conclusions 
The significant differences in the estimated poverty incidences from the official measurement 
lie in three identified factors: the choice of welfare measures (consumption or income based); 
reference groups; and methods adopted. Further decomposing the effect shows that the 
consumption-based welfare measurement generates higher poverty incidences compared to 
the income-based welfare measurement adopted by the government. This suggests that large 
proportion of the poor have incomes above the poverty lines but consumption below it. This 
coincides with a comparative study of poverty based on different welfare measures by Knight 
and Li (2006). They found that poverty incidence for individuals who are income but not 
consumption poor is lower than those who are consumption but not income poor in urban 
China. They concluded that the former experienced dissaving of 74 percent while the latter 
experienced saving for not lesser than 42 percent. Those with low consumption relative to 
income are partly smoothing their consumptions and saving due to high risk of 
unemployment. If the poor in Malaysia have strong precautionary savings facing the risk of 
unemployment, this indicates a need for greater public support of the unemployed. Further 
investigation is warranted to verify this. Another plausible explanation to this difference could 
also be explained by the unreliable income data in HIS (Deaton, 1997) and measurement 
errors.  
Given the same method, different reference groups display different headcount measures, 
suggesting that the poverty rates are sensitive towards the selection of reference group. Not 
surprisingly, the poverty lines estimated using different methods produce different poverty 
incidences. However, the overall poverty rankings do not differ significantly and all methods 
produce low standard errors in poverty measurement. Using the Kakwani-Sajaia method, the 
poverty line calculation and estimation of headcount is dependent on and reflective of the 
prior incidence of poverty estimation. Adopting Kakwani-Sajaia’s method of calculating the 
actual consumption expenditure using the HES in Malaysia produces an overall headcount 
ratio similar to the prior incidence of poverty. The results reported here suggest that the use of 
the 10th percentile as a reference group produces robust results for poverty incidence 
estimation. The cost of the official food basket in the country is close to the 10th percentile 
reference group and the rank correlation is closely related to the Ravallion-Bidani lower 
bound poverty rankings. The method proposed by Kakwani-Sajaia and the non-parametric 
upper bound converge to the overall national prior estimates of poverty rates. This is true for 
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both reference groups. In contrast, the non-parametric approach for the upper bound offers a 
better estimation using the 10th percentile as reference group.  
Figures 3.1 and 3.2 show that Kakwani-Sajaia’s poverty lines are always in between 
Ravallion-Bidani’s lower and upper bound. Ravallion-Bidani’s lower poverty lines displayed 
the minimum expenditure needed by a person to maintain the basic requirement of livelihood 
which this approach is not favoured by the government. The upper bound gives a much higher 
poverty line which will overstate the poverty headcount. Adopting Kakwani-Sajaia’s method 
using consumer theory proves a robust and reliable poverty estimation which could be 
adopted. This research favours Kakwani-Sajaia’s method to provide alternative poverty 
measurements by introducing the bottom quintile and second quintile of the calorie cost as 
reference groups for the lower and higher poverty lines, respectively. This research deviates 
from the method by applying the 20th percentile PCE as the upper poverty lines and the 10th 
percentile PCE as the lower poverty lines for the country. This provides more robust and 
reliable poverty estimations compared to the approach proposed by Ravallion-Bidani. 
Pradhan et al. (2001) and Ravallion (1998) proposed to choose the reference group so that it 
would be representative of the households where the poverty line is located. If the final 
poverty rate is not between the estimated poverty rates, iteration should be conducted until the 
estimates converge. The consumer theory model proposed by Kakwani (2004) provides a 
good representation of the overall poverty rates, which would be the same as the results 
produced by iteration. The method offers a less cumbersome alternative to poverty 
measurement using a large sample size while producing a reliable representation of the poor 
households of the country. Using the 10th and 20th percentile PCE, respectively produced 
similar trends of overall headcounts for the country. The choice of 10th percentile PCE as 
reference group provides a good representation for both the Kakwani-Sajaia and Ravallion-
Bidani lower bound methods; 10.9 and 7.4 percent, respectively.  
Due to the limited household sample size, the poverty estimation based on the 10th percentile 
PCE might be subject to scrutiny. It is strongly believed that using larger household samples 
would enhance the robustness of the poverty line estimations with application to the 
Kakwani-Sajaia method. This is proven by the fact that the 20th percentile PCE produces 
relatively consistent upper poverty lines and rankings, in terms of the urban-rural differences 
of living costs. 
This chapter further suggests that for accurate poverty measurement, the new estimated 
poverty lines be updated using consumer price indices (hereafter CPI) based on the poor’s 
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consumption basket. This is due to the fact that the conventional CPI includes items that fall 
outside the typical consumption bundle of the poor (Ravallion & Sen, 1996). Broda, Leibtag 
and Weinstein (2009) also pointed out that the CPI which reflects the overall cost of a fixed 
basket of goods failed to take into account the possibilities for substitution from expensive to 
less expensive goods within the same product category. They argued that this would overstate 
the actual rise in the cost of living. Thus, updating the poverty line would generate errors in 
poverty measurement if the conventional CPI is used. It would be interesting to explore the 
poverty CPI that considers the poor’s consumption pattern and substitution bias to evaluate 
the poverty measurement compared to the conventional CPI.  
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    Chapter 4 
Household Size Economies  
4.1 Introduction  
The objective of this chapter is twofold: theoretical and empirical. It examines the underlying 
assumptions of the household size economies models with the application of the Malaysian 
data. It further explores the implications of the household size economies indices on poverty 
measurements. The two main methods adopted in estimating the household economies of 
scales are discussed in Section 4.2. This section focuses on estimating the household size 
economies for different households, using different percentiles of household PCE. Section 4.3 
presents the empirical results of the models and further illustrates the implications of the 
estimated household size economies for different percentile PCE on the headcount ratio. The 
estimated household size economies represent the first attempt to extend Kakwani-Son’s 
assumption of varying size economies across households and household size economies for 
the poor in Malaysia. Section 4.4 concludes the chapter.  
4.2 Methodology 
The methods and models adopted in this chapter are dictated by the following arguments. 
Lanjouw and Ravallion (1995) estimated the household economies of scale using Engel’s 
model with the assumption of zero substitution effects. The household economies of scale 
were derived from the common assumption that all goods have the same degree of economies 
of scale irrespective of whether they are public or private goods. Thus, the degree of 
economies of scale will be constant across households. Kakwani-Son argued that the degree 
of economies of scale should vary across goods due to the substitution effects. They also 
argued that the substitution elasticities for households depend upon their utility level and 
household composition. Thus, the household economies of scale should vary across 
households.  
Engel’s method assumes that large and small households are equally well-off if they devote 
the same proportion of their expenditure to food. The scale economies can then be calculated 
by taking households with the same food shares but different household compositions and 
comparing their total expenditures. Deaton-Paxson highlighted the contradiction of the Engel 
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method by explaining that the increased welfare would cause households to consume more 
food not less amongst poor, as claimed by the Engel method.  
This chapter aims to test and validate the above arguments by replicating and extending the 
methods proposed by Deaton-Paxson, Gan-Vernon and Kakwani-Son. Different methods of 
estimating the economies of scale depend heavily on the underlying assumptions. This 
chapter extends Kakwani-Son’s secondary assumption that the degrees of economies of scale 
will be different for different households, depending on how well-off the household is and 
what the household’s composition is, by using different percentile PCE households in 
Malaysia. In particular, this chapter aims to estimate the household size economies for the 
poor, in comparison to the more affluent households. The estimated household size economies 
will be tested for their implications on headcount ratio, using the poverty lines estimated from 
the previous chapter.  
The selection of the households follows the common practice for poverty line estimation, 
which is based on the prior estimates of poverty incidence for the country (Pradhan et al., 
2001). The official poverty rates of the country were 5.9 percent and 8.7 percent, using 
household-based and individual-based calculation, respectively in 2004 (UNDP, 2007). Two 
groups are used: the 10th and 20th percentiles PCE households based on the unweighted 
average of the PCE, to convention with the aggregate sample. Total expenditure is measured 
as expenditure on all items, including durable goods. Expenditure on food includes food 
consumed at and away from home. Official data on income is not available due to the 
sensitivity issue of income variation between races in the country. 
The HES was selected using stratified multi-stage design. The first level of stratum comprised 
of all 16 states of Malaysia while the second is made up of urban and rural strata within the 
primary stratum. The survey provides sample weights but does not provide information on 
geographical stratum and stratum identifiers. 
4.2.1 Deaton-Paxson method 
The estimation of the Malaysian household size economies follows the assumptions and the 
single food share model proposed by Deaton-Paxson in equation (2.17), explained in Chapter 
2. Household size economies are estimated for the aggregate sample, 20th and 10th percentile 
PCE households.  
Gan-Vernon further tested Barten’s model by using food as a share of food and other goods 
which are more public than food, as opposed to the food in total expenditure proposed by 
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Deaton-Paxson. This chapter adopts Gan-Vernon’s two specifications: namely the food in 
food and housing expenditure; and food and clothing in total expenditure.  
Both the results are shown in Table 4.2 below. 
4.2.2 Kakwani-Son method 
Kakwani-Son’s specification in equation (2.23) of Chapter 2 is adapted to estimate the 
household economies of scale for the aggregate sample, 80th, 20th and 10th percentile PCE 
households. The 80th percentile household size economies which represent the richer 
households is chosen to compare with the poorer households. A wider range of households is 
chosen to test Kakwani-Son’s assumption that households would have different degrees of 
economies of scale. Equation (2.23) is estimated using Seemingly Unrelated Regression 
(SUR) for all the 10 household consumption goods; namely food, clothing, housing, 
furnishing, medical, transport, communication, education, personal goods and miscellaneous. 
The results are shown in Table 4.3. 
This chapter takes the view that medical and healthcare are purely private goods, as proposed 
by Kakwani-Son. Substituting *iφ =1 for medical and healthcare expenditure into equation 
(2.22) with the estimates of iε  and iφ  for medical and healthcare would enable the estimation 
of the overall household size indices, *φ . Subsequently, household economies of scale for 
other individual goods, *iφ  would be estimated using equation (2.22). The Marshallian 
elasticities for the household compositions for the respective reference groups are shown in 
Tables 4.4 to 4.6.  
4.2.3 Heteroskedasticity 
The estimation of economies of scale using cross-sectional data inevitably contains a wide 
variation of household expenditure groups. Households who report higher expenditure will 
have lower food share and lower expenditure groups will have higher food share, producing a 
wide variability in household food shares. In addition, heterogeneity would likely exist 
between strata and villages. Thus, this will produce heteroskedasticity in the overall 
regression function; then OLS coefficient estimates remain unbiased and consistent, but 
inefficient. This heteroskedasticity problem is examined here through the Breusch-Pagan test 
and robust regressions for all the models. The analyses confirmed the presence of 
heteroskedasticity in all regression models. The results and graphs are shown in Appendix 8 
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to 10. Several methods were proposed by Deaton (1997) to address the heteroskedasticity 
problem. Deaton-Paxson’s method using weighted-least squares, with weights inversely 
proportional to the sampling weight provided by the survey is adopted for the specification by 
Deaton-Paxson and Gan-Vernon. These are shown in Table 4.2, with detailed estimates 
shown in Appendix 11. Kakwani-Son’s attempted to improve the efficiency of the estimates 
through the bootstrap method is adopted.    
4.2.4 Instrumental Variables (IV) 
One of the main concerns in using equation (2.17) and Gan-Vernon’s model is that the errors 
in wf and ln(x/n) are correlated.1 Thus, the standard measurement error in ln(x/n) would bias 
the estimate of β  and γ , the parameters of interest. To overcome the problem of 
endogeneity, Deaton-Paxson proposed to use the logarithm of per capita income as the 
instrument for PCE, denoted as ln(x/n). The household income data is not available for 
researchers in Malaysia. In the absence of the income data, Gibson (2002) proposed to use the 
age of household head and the average adult household years of education as instruments for 
PCE. This approach is adapted and tested for all the regression models in this chapter.  
The robustified Durbin-Wu-Hausman tests of endogeneity in equation (2.17) and Gan-Vernon 
specifications rejected the null hypothesis that ln(PCE) is exogenous for all equation models.2 
The F-test from the first stage regression of ln(PCE) on the exogenous variables is highly 
significant, F(2,4340) = 465.04. This is true for all equations, thus rejecting the null hypothesis 
of weak instruments. Over-identification tests also showed that the two variables do not 
correlate with the respective dependent variables. For all the equations tested, the Hansen’s J 
2χ statistics show that age and adult education are valid instruments. The Durbin-Wu-
Hausman tests suggest that the IV method is more appropriate for consistent estimations (at 5 
percent level of significance) for all the equation models. Thus, IV estimations are conducted 
for equation (2.17) and Gan-Vernon specifications. The results are shown in Appendix 12.  
In the case of the Kakwani-Son model in equation (2.23), the standard measurement error in 
ln(x) would bias the estimates of  β  and γ . SUR estimation with endogenous regressors 
would result in an estimation of the system of equations by the three-stage least squares 
method. The limited choice of instrumental variables has resulted in the use of identical 
exogenous variables for all equations. The identical regressors and instrumental variables in 
                                                 
1 Note that (x/n) is PCE. 
2 F(1,4340) is 17.65, 12.64 and 17.29 for equation (1); food and clothing ratio; and food and housing ratio, 
respectively.   
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the three-stage least squares using SUR will yield the same results as the SUR. Thus, under 
such circumstances, there is no efficiency gained from the three-stage least squares method. 
With identical regressors, SUR estimators would be as efficient as OLS.  
4.2.5 Poverty line estimation 
The impact on poverty measurement of the estimated size economies are analysed for all 
methods. Poverty thresholds are based on the amount of income or expenditure necessary to 
maintain a minimum acceptable standard of living. This chapter uses per capita consumption 
expenditure as a measure of welfare. Adopting the concept proposed by Kakwani-Sajaia, the 
per capita poverty line estimated for Malaysia is RM 143.80, using the 10th percentile PCE 
household as reference group. Detailed method on the poverty line estimation is explained in 
Chapter 3. This poverty line is used as a reference point for this chapter. 
Headcount ratios by household size for the various estimates of the economies of scales used 
in this chapter are estimated with Kakwani-Sajaia’s method. The results are displayed in 
Table 4.9 and Figure 4.1. The poverty lines are scaled up to the amount of κ  to maintain the 
mean poverty lines across households and regions as shown in equation (2.10). For example, 
using the 10th percentile PCE household, economies of scale are present for consumption on 5 
household items namely food; clothing and footwear; housing, fuel, gas and electricity; 
furnishings; and personal goods. For other goods which do not have economies of scale, 
resources (PCE) are allocated equally per person for the household.  
4.3 Results 
Summary statistics are reported in Table 4.1. The poorest households which are represented 
by the 10th percentile PCE spend almost 50 percent of their total expenditure on food. Thus, 
applying Engel’s method of using food share as the welfare measurement that conventionally 
represents private goods in Malaysia seems valid for the poorest households. The expenditure 
on shelter which is generally a public good is about 22 and 23 percent of the total expenditure 
for the poorest two deciles. For the 80th percentile PCE, the share of expenditure devoted to 
food and shelter are 26 and 22 percent, respectively. The high proportion of expenditure on 
food and shelter for the lower percentile household groups suggests that they could be a good 
proxy for the size economies estimation.  
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Table 4.1 Description of the data (PCE percentiles) 
Variables  Aggregate sample 
Mean         Std. dev 
20th percentile PCE 
Mean          Std. dev 
10th percentile PCE 
Mean          Std. dev 
Food share 0.362 0.137 0.454 0.137 0.489 0.144 
ln food PCE 4.942 0.617 4.223 0.342 4.079 0.321 
ln non-food PCE 5.558 0.906 4.394 0.610 4.083 0.667 
ln PCE 6.039 0.736 5.058 0.295 4.837 0.249 
ln household size 1.294 0.599 1.698 0.423 1.773 0.400 
rm04 0.043 0.098 0.063 0.106 0.072 0.109 
rm59 0.047 0.097 0.070 0.102 0.081 0.105 
rm1014 0.046 0.099 0.070 0.111 0.069 0.108 
rm1529 0.141 0.241 0.102 0.145 0.107 0.139 
rm3054 0.162 0.189 0.136 0.117 0.135 0.123 
rm55+ 0.077 0.168 0.055 0.111 0.045 0.092 
rf04 0.033 0.086 0.062 0.107 0.065 0.106 
rf59 0.041 0.091 0.064 0.103 0.069 0.102 
rf1014 0.040 0.090 0.057 0.092 0.056 0.089 
rf1529 0.121 0.189 0.108 0.133 0.107 0.128 
rf3054 0.165 0.170 0.146 0.114 0.145 0.116 
rf55+ 0.083 0.182 0.065 0.143 0.050 0.118 
Adult earners ratio 0.448 0.362 0.286 0.225 0.281 0.218 
Edu years of adults 8.65 3.492 6.92 3.087 6.53 3.149 
Household head age 46.18 14.06 47.23 13.02 46.51 12.79 
Note. rm04 represents the ratio of the number of males aged 0-4 to total household numbers. Other variables 
beginning with r are demographic ratios, for their respective gender and age group. Means and standard 
deviations are calculated using household sampling weights. 
 
Table 4.2 shows the overall results of the negative relationship between the foodshare and 
household size. For all budget share categories, the results implied that an increase in the 
household size leads to a decrease in the food expenditure for all households, except for the 
share of food in food and shelter for the aggregate sample. These corroborate the Deaton-
Paxson paradoxical conclusion of Barten’s model. However, ln(n) produces a positive effect 
of 0.009 for food in food and shelter for the aggregate sample, which is consistent with 
Barten’s model as suggested by Gan-Vernon.3 This suggests that an additional member would 
increase the household’s share of expenditure on food for the aggregate sample but the model 
does not hold when it is applied to the poorest two deciles and across different methods using 
the Malaysian data. For food as a proportion of food and shelter, the results indicate that the 
share for food falls faster than the share for housing when there is an additional person in the 
poor households.  
                                                 
3 This is true for the OLS estimation. The OLS coefficient on household size is 0.03 and 0.01 for the aggregate 
sample and the 20th percentile PCE, respectively. Refer to Appendix 13.  
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Table 4.2 Food Engel curve (Instrumental Variable, PCE percentiles) 
Variables Food in total expenditure 
 
Food in food and shelter Food and clothing in total 
expenditure 
 Agg  20th 10th  Agg  20th  10th  Agg  20th  10th  
ln (n) -0.07 
(0.01) 
-0.12 
(0.03) 
-0.15 
(0.04) 
0.01 
(0.01) 
-0.08 
(0.05) 
-0.11 
(0.05) 
-0.07 
(0.01) 
-0.11 
(0.03) 
-0.14 
(0.04) 
ln PCE -0.16 
(0.01) 
-0.56 
(0.17) 
-0.68 
(0.19) 
-0.09 
(0.01) 
-0.58 
(0.23) 
-0.71 
(0.21) 
-0.16 
(0.01) 
-0.56 
(0.17) 
-0.65 
(0.18) 
R2 0.30   0.06   0.32   
Size 
economies σ  
0.43 0.21 0.22       
Note. The parameters are estimated using weighted least squares, with weights inversely proportional 
to the sampling weight in the survey. Parentheses denote standard errors.  
 
For the 10th percentile household, a 10 percent increase in the household size ln(n) decreases 
the food share by the proportion of 0.015, 0.011 and 0.014, respectively for all three budget 
share categories, holding PCE constant. The effects are less prominent for the higher deciles, 
which is consistent with the Barten model. One plausible explanation is the savings from food 
preparation and congestion of the housing conditions which are prominent amongst the poor 
households in Malaysia. The food and clothing in total expenditure items does not conform to 
Barten’s model as it does not produce positive signs in ln(n) as suggested by Gan-Vernon. 
This could be explained by the low expenditure share for clothing of Malaysian households. 
According to the Engel method, the overall economies of scale parameter σ  are estimated 
from the ratio of the coefficients on ln(n) and ln(PCE). The economies of scale σ  are 
estimated to be 0.22, 0.21 and 0.43 for the 10th, 20th percentiles and aggregate households, 
respectively. The estimated size economies for the lowest two deciles are equivalent but the 
coefficient for the aggregate sample is twice that for the poorest deciles. Following the 
interpretations of Lanjouw and Ravallion (1995) and Gibson (2002), size economies of 0.43 
suggest that ten individuals, each spending $1 a day in separate single-person households will 
achieve the same welfare level as a 10-person household with total expenditures of $3.72 a 
day (100.57 = 3.72). The estimated size economies using the aggregate household sample 
display a rather large fall in food spending per person for households in Malaysia. However, if 
the size economies of 0.22 is used, the same welfare level requires total expenditures of $6.03 
a day (100.78 = 6.03). If the size economies estimated from the aggregate sample is used for 
poverty estimation instead of the 10th percentile PCE, this would under-estimate the poverty 
headcount for the country.  
The Barten model predicts that poor households who have fewer substitutes for some private 
good will increase consumption of that particular private good more than the higher income 
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households when household size increases. If food is the private good that is not easily 
substituted, the elasticity of per capita food expenditure should be larger for poorer 
households. Further analysis on the elasticity of per capita food expenditure with respect to 
household size is estimated as -0.311, -0.256 and -0.191 for the 10th, 20th percentile and 
aggregate households, respectively. These are estimated using γ /wf, with the respective 
average food shares displayed in Table 4.1. The elasticity of food expenditure in absolute 
terms is higher for the poorest percentiles, as predicted by the Barten model. However, due to 
its negative sign, the elasticity of food expenditure is not reliable.  
The results above are estimated on the assumption that the household size economies are 
constant across goods and households. In contrast, Kakwani-Son postulated that the 
household size economies vary across goods and households. The estimates of size economies 
using the specification of Kakwani-Son are reported in Table 4.3. The overall index of size 
economies ( *φ ) are 0.71, 0.81 and 0.93 for the 10th, 20th percentile and aggregate households, 
respectively.4 This shows that 29, 19 and 7 percent of total expenditure can be saved in the 
larger households of respective deciles without affecting their standards of living. The 
estimated size economies using the poorest two deciles are similar to the estimation produced 
by the Engel method using the Deaton-Paxson specification. As the higher income households 
are included in the estimation of size economies, the index gets larger. The *φ  for the 80th 
percentile is 0.97, indicating only 3 percent of savings obtained with an additional member in 
the household. This suggests that higher income households who have more expensive tastes 
would purchase goods which may not yield significant savings compared to the households 
who have lesser resources. Depending on the household deciles used as reference groups, the 
*φ  and *iφ varies substantially as postulated by Kakwani-Son.  
                                                 
4 This is estimated using Seemingly Unrelated Regression model (unweighted), through natural logarithm 
specification. The SUR model using logarithm base 10 produced slightly higher indices: 0.80, 1.37, 0.90 and 
0.68 for 10th, 20th, 80th and 100th percentiles, respectively. The size economies for the 20th percentile do not seem 
robust under this specification. 
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Table 4.3 Economies of scale indices 
 
Goods  
Top percentile 
iφ           *iφ  
20th percentile 
iφ           *iφ  
10th percentile 
iφ           *iφ  
Aggregate sample
iφ           *iφ  
Food  
 
0.183 
(0.037) 
0.747 
(0.025) 
0.186 
(0.035) 
0.724 
(0.025) 
0.187 
(0.053) 
0.665 
(0.037) 
0.178 
(0.012) 
0.808 
(0.011) 
Clothing  
 
0.158 
(0.084) 
0.813 
(0.060) 
0.156 
(0.117) 
1.049 
(0.072) 
0.029 
(0.173) 
0.924 
(0.114) 
0.207 
(0.031) 
1.00 
(0.031) 
Housing  
 
-0.095 
(0.059) 
0.786 
(0.040) 
-0.151 
(0.073) 
0.587 
(0.050) 
-0.155 
(0.123) 
0.539 
(0.091) 
-0.132 
(0.019) 
0.708 
(0.018) 
Furnishing 
 
0.299 
(0.131) 
1.412 
(0.109) 
-0.222 
(0.116) 
0.966 
(0.087) 
-0.414 
(0.178) 
0.582 
(0.120) 
0.059 
(0.042) 
1.254 
(0.047) 
Medical  
 
-0.019 
(0.298) 
1.00 
(0.201) 
0.382 
(0.295) 
1.00 
(0.237) 
0.356 
(0.464) 
1.00 
(0.386) 
-0.284 
(0.107) 
1.00 
(0.088) 
Transport 
 
-0.237 
(0.101) 
1.232 
(0.062) 
-0.321 
(0.124) 
1.161 
(0.079) 
-0.122 
(0.175) 
1.087 
(0.116) 
-0.198 
(0.034) 
1.275 
(0.028) 
Communication 
 
0.060 
(0.065) 
0.961 
(0.045) 
-0.366 
(0.197) 
1.348 
(0.145) 
-0.770 
(0.395) 
1.048 
(0.272) 
-0.182 
(0.036) 
1.024 
(0.039) 
Education  
 
-0.256 
(0.448) 
1.952 
(0.277) 
0.019 
(0.20) 
1.351 
(0.160) 
-0.136 
(0.249) 
1.119 
(0.191) 
-0.038 
(0.094) 
1.599 
(0.079) 
Personal goods 
 
0.101 
(0.091) 
1.273 
(0.074) 
-0.088 
(0.112) 
1.093 
(0.065) 
-0.067 
(0.189) 
0.940 
(0.113) 
0.122 
(0.029) 
1.284 
(0.029) 
Miscellaneous 
 
-0.075 
(0.10) 
0.916 
(0.058) 
-0.226 
(0.154) 
0.938 
(0.135) 
-0.478 
(0.222) 
0.570 
(0.139) 
-0.230 
(0.04) 
0.962 
(0.038) 
Total 
*φ   0.967 (0.206)  0.811 (2.60)  0.706 (0.711)  0.934 (0.065) 
Note. Standard errors are in parentheses, computed from the bootstrap. These variables are estimated 
using SUR without weights. 
 
The *iφ  values in the 10th percentile PCE households indicate a wider range of savings in 
consumption compared to the higher income households. Economies of scale are present in 
six consumption goods; housing, miscellaneous, furnishing, food, clothing and personal goods 
for the poorest decile and display larger degrees of savings than for the top percentile PCE. 
The current housing cost provides the highest size economies for all households, except for 
the top percentile. Although food and clothing are usually regarded as privately consumed 
goods, this indicates they provide economies of scale. This concurs with Kakwani-Son’s 
findings using Australian households (Kakwani and Son, 2005). The value of *iφ  for food is 
0.67, which translates into savings of 33 percent for the poorest households in Malaysia. The 
household savings on food decrease for the top percentile. The 80th percentile displays a lower 
savings of 25 percent as the household size increases. This could be explained by the fact that 
the poor might save more than their affluent counterparts through the choices of bulk 
purchases, economy generic food brands and purchase on sale (Griffith et al., 2009). 
Economies of scale for the aggregate Malaysian households are present for housing, food and 
miscellaneous expenditure.  
Clothing provides rather small economies of scale to the poor with the index of 0.92. The 
effect is also present for the top percentile. This corroborates the initial supposition that 
clothing could be passed down to family members. The effect disappeared when the 20th 
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percentile and aggregate households are used to estimate the size economies. Clothing is a 
privately consumed good, providing no economies of scale, with indices of 1.0 for the 20th 
percentile and aggregate households.  
Diseconomies of scale in consumption are present when *iφ >1. For all the households, 
education has the largest diseconomies of scale. The negative values of iφ  for education 
suggest that the expenditure on education will fall as the household size increases holding 
income or expenditure constant. Further analysis of Marshallian elasticities in Table 4.4 
shows that the increase in household members aged 6 to 17 years increases the expenditure on 
education but not for the other household members of the poor. Education is essentially a 
privately consumed good and large number of children is observed in poor households. 
Expenditure on education tends to decrease for the additional increase of a household member 
over 17 years old, suggesting that the demand for tertiary education is low amongst the poor. 
When the household size increases, the poor will reallocate their resources to other private 
consumption goods such as food and medication which are deemed essential to their 
livelihoods, rather than education.  
A low degree of diseconomies of scale is present in expenditure on transport and 
communication for the poorest deciles. Both goods could be interpreted as pure privately 
consumed goods as their indices are near 1.0. Communication expenditure is also a pure 
privately consumed good for aggregate households. The negative *iφ  for both goods suggest 
that the poor will reduce their consumption on these goods when household size increases. 
This could be explained by the inclusion of goods such as school bus fares, telephone bills, 
parking fees, bicycles and other expenses which do not provide consumption economies of 
scale to the larger households. Thus, it is logical that the poor will reduce their consumption 
on these goods by seeking other alternatives and reallocate their expenditures to food and 
clothing which is more essential. On the contrary, the aggregate households show 
diseconomies of scale for consumption on furnishing, transport, education and personal 
goods. The presence of diseconomies of scale in household consumption contrasts with the 
results of Kakwani-Son (2005) using the Australian Household Expenditure survey of 1984, 
where the latter showed household economies of scale for all the goods consumed. Plausible 
explanations for this difference could be due to the different level of country development and 
market institutions. Malaysia, as a developing country lacking in social security benefits and 
market linkages which limit the opportunities for household economies of scale would have a 
different household consumption pattern than a developed country such as Australia.  
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The negative value of iφ  for expenditure on housing across households implies that 
households will decrease their housing expenditure as the household size increases, assuming 
income or expenditure is constant. As iφ  provides information about the household 
reallocation mechanism, the positive values for expenditure on food across households 
confirm Barten’s prediction that households will increase expenditure on private consumption 
goods (food) and decrease expenditure on public consumption goods (housing) as the 
household size increases. For the 10th percentile PCE household, positive values of iφ  are also 
observed in clothing and medical expenditures. For the aggregate households, the positive 
values of iφ  are observed in food, clothing, furnishing and personal goods expenditures. Thus, 
for the poorest households, public sharing with some economies of scale could be observed 
from housing, furnishing, personal goods and miscellaneous goods. From the savings allowed 
through public good consumption, the poorest group chooses to reallocate resources to food, 
clothing and medical goods which are deemed essential.  
Table 4.4 Marshallian elasticities and economies of scale indices, 10th percentile PCE 
Goods  
iε  Marshallian elasticities with respect to age   0-5           6-14         15-17      18-24          25-64        65+ 
Food  
 
0.676 
(0.049) 
0.046 
(0.015) 
0.031 
(0.017)
0.008 
(0.007) 
0.027 
(0.008) 
0.071 
(0.034) 
0.005 
(0.005) 
Clothing  
 
1.268 
(0.132) 
0.012 
(0.044) 
0.027 
(0.058)
0.019 
(0.026) 
0.047 
(0.029) 
-0.066 
(0.09) 
-0.011 
(0.015) 
Housing  
 
0.983 
(0.109) 
-0.054 
(0.032) 
-0.053 
(0.04) 
-0.011 
(0.016) 
-0.017 
(0.018) 
-0.027 
(0.088) 
0.006 
(0.011) 
Furnishing 
 
1.410 
(0.149) 
-0.029 
(0.055) 
-0.086 
(0.07) 
-0.057 
(0.03) 
0.013 
(0.034) 
-0.238 
(0.088) 
-0.017 
(0.019) 
Medical  
 
0.913 
(0.309) 
0.058 
(0.233) 
-0.097 
(0.122)
0.018 
(0.089) 
-0.129 
(0.078) 
0.508 
(0.380) 
-0.001 
(0.06) 
Transport 
 
1.711 
(0.144) 
-0.034 
(0.048) 
-0.017 
(0.071)
-0.004 
(0.028) 
-0.064 
(0.027) 
0.012 
(0.102) 
-0.015 
(0.024) 
Communication 
 
2.574 
(0.274) 
-0.169 
(0.106) 
-0.498 
(0.148)
-0.024 
(0.05) 
-0.095 
(0.058) 
-0.037 
(0.246) 
0.053 
(0.047) 
Education  
 
1.777 
(0.218) 
-0.006 
(0.095) 
0.216 
(0.120)
0.177 
(0.062) 
-0.186 
(0.048) 
-0.297 
(0.127) 
-0.041 
(0.022) 
Personal 
goods 
1.426 
(0.166) 
-0.017 
(0.046) 
0.194 
(0.072)
0.01 
(0.028) 
-0.015 
(0.027) 
-0.214 
(0.082) 
-0.026 
(0.015) 
Miscellaneous 
 
1.483 
(0.192) 
-0.090 
(0.059) 
-0.156 
(0.082)
-0.076 
(0.031) 
-0.029 
(0.041) 
-0.117 
(0.137) 
-0.009 
(0.03) 
Total  
 
0.706 
(1.935) 
      
Note. See Table 4.3.  
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Table 4.5 Marshallian elasticities and economies of scale indices, 20th percentile PCE 
Goods  
iε  Marshallian elasticities with respect to age   0-5           6-14        15-17        18-24         25-64       65+ 
Food  
 
0.663 
(0.03) 
0.044 
(0.009) 
0.023 
(0.011)
0.009 
(0.005) 
0.027 
(0.006) 
0.078 
(0.023)
0.005 
(0.005) 
Clothing  
 
1.103 
(0.088) 
0.038 
(0.029) 
0.068 
(0.038)
0.022 
(0.018) 
0.069 
(0.02) 
-0.022 
(0.062)
-0.019 
(0.013) 
Housing  0.911 
(0.06) 
-0.051 
(0.017) 
-0.025 
(0.023)
-0.014 
(0.01) 
-0.023 
(0.011) 
-0.057 
(0.051)
0.018 
(0.009) 
Furnishing 
 
1.467 
(0.095) 
-0.001 
(0.035) 
-0.103 
(0.049)
-0.037 
(0.021) 
0.03 
(0.024) 
-0.107 
(0.075)
-0.004 
(0.018) 
Medical  
 
0.763 
(0.241) 
0.046 
(0.10) 
-0.068 
(0.074)
0.046 
(0.049) 
-0.065 
(0.041) 
0.375 
(0.263)
0.048 
(0.042) 
Transport 
 
1.829 
(0.099) 
-0.033 
(0.031) 
-0.066 
(0.047)
-0.025 
(0.02) 
-0.054 
(0.02) 
-0.097 
(0.075)
-0.046 
(0.017) 
Communication 
 
2.115 
(0.126) 
-0.138 
(0.05) 
-0.274 
(0.062)
-0.055 
(0.03) 
-0.03 
(0.031) 
0.101 
(0.134)
0.029 
(0.027) 
Education  
 
1.643 
(0.157) 
-0.108 
(0.06) 
0.350 
(0.066)
0.149 
(0.046) 
-0.143 
(0.036) 
-0.185 
(0.112)
-0.044 
(0.03) 
Personal 
goods 
1.456 
(0.094) 
-0.009 
(0.027) 
0.148 
(0.043)
0.037 
(0.02) 
-0.035 
(0.017) 
-0.194 
(0.055)
-0.036 
(0.013) 
Miscellaneous 
 
1.436 
(0.125) 
-0.035 
(0.038) 
-0.136 
(0.053)
-0.051 
(0.028) 
-0.016 
(0.028) 
0.012 
(0.112)
0.002 
(0.026) 
Total  
 
0.811 
(5.993) 
      
Note. See Table 4.3.  
 
Table 4.6 Marshallian elasticities and economies of scale indices, top percentile PCE 
Goods  
iε  Marshallian elasticities with respect to age   0-5            6-14       15-17         18-24          25-64       65+ 
Food  
 
0.582 
(0.030) 
-0.002 
(0.004) 
0.014 
(0.007)
0.004 
(0.003) 
0.019 
(0.008) 
0.136 
(0.028)
0.012 
(0.005) 
Clothing  
 
0.676 
(0.061) 
0.003 
(0.008) 
0.033 
(0.012)
0.000 
(0.008) 
0.061 
(0.024) 
0.088 
(0.062)
-0.026 
(0.008) 
Housing  
 
0.909 
(0.058) 
-0.014 
(0.007) 
0.003 
(0.010)
-0.011 
(0.006) 
-0.014 
(0.017) 
-0.077 
(0.042)
0.019 
(0.007) 
Furnishing 
 
1.15 
(0.107) 
0.068 
(0.023) 
0.044 
(0.026)
-0.022 
(0.014) 
-0.043 
(0.024) 
0.189 
(0.098)
0.064 
(0.035) 
Medical  
 
1.053 
(0.206) 
0.033 
(0.033) 
-0.095 
(0.035)
-0.018 
(0.017) 
-0.102 
(0.052) 
0.048 
(0.243)
0.115 
(0.045) 
Transport 
 
1.518 
(0.096) 
0.033 
(0.014) 
-0.012 
(0.018)
0.003 
(0.012) 
-0.014 
(0.022) 
-0.210 
(0.075)
-0.037 
(0.009) 
Communication 
 
0.931 
(0.056) 
-0.025 
(0.007) 
-0.016 
(0.011)
0.004 
(0.007) 
0.022 
(0.016) 
0.081 
(0.048)
-0.007 
(0.009) 
Education  
 
2.281 
(0.428) 
-0.059 
(0.041) 
0.072 
(0.062)
0.130 
(0.056) 
0.154 
(0.111) 
-0.452 
(0.33) 
-0.101 
(0.037) 
Personal 
goods 
1.211 
(0.093) 
-0.013 
(0.011) 
0.002 
(0.021)
0.019 
(0.012) 
-0.001 
(0.030) 
0.096 
(0.067)
-0.003 
(0.013) 
Miscellaneous 
 
1.024 
(0.082) 
-0.030 
(0.011) 
-0.039 
(0.016)
-0.021 
(0.009) 
-0.018 
(0.021) 
0.055 
(0.072)
-0.022 
(0.010) 
Total  
 
0.967 
(0.206) 
      
Note. See Table 4.3.  
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Different estimates of *iφ  across households reflect the differences in household consumption 
patterns where the higher income households shift from public to private consumption goods 
when they have more income at their disposal. Moving from the poorest to richest deciles, 
higher income (or expenditure) households are spending more ( iφ >0) on furnishing, 
communication and personal goods which do not yield economies of scale (high *iφ ) with 
respect to household size. These are regarded as privately consumed goods by the richest 
deciles as 1* ≥iφ  but not by the poorest deciles. Housing and miscellaneous goods are 
regarded as publicly consumed goods by all households. All households face diseconomies of 
scale in transportation and reduction in expenditure with respect to household size.  
Tables 4.4 to 4.6 show the income elasticities and the Marshallian elasticities with respect to 
household size and age for the poorest and richest deciles. The income elasticities ( iε ) 
supported the above conclusion that households at different incomes have different 
consumption behaviour, which will result in different household size economies across 
households. Goods are classified as luxury if iε >1. For the poorest two deciles, goods such as 
food, housing and medication are viewed as necessities (0< iε <1). For the 80
th percentile, 
necessity goods encompass a wider range. They are observed in consumption on food, 
housing, clothing and communication. One possible explanation for the differences would be 
that the poor who normally consume less food calories are more vulnerable to sickness. 
Hence, expenditure on medication for the poor would be less responsive to income than the 
wealthier households. A similar trend is observed from the estimates of iβ  in equation (2.23). 
Appendix 15 shows that iβ <0 for food, housing and medication for the lower deciles. These 
conform to Engel’s classification of necessities. 
Further deductions can be made from these estimates. For the poorest deciles, goods which 
are regarded as luxuries are normally shared amongst household members. This can be 
observed in goods such as clothing, furnishing, personal goods and miscellaneous goods 
where certain degrees of economies of scale occurred. Goods which are regarded as 
necessities by the poor such as food, medication and housing are consumed privately and 
publicly. In contrast, goods which are regarded as luxuries and necessities by the richest 
deciles are consumed privately amongst household members, except housing and 
miscellaneous goods.  
The iφ  indices display the choice of goods amongst households. The savings from housing, 
furnishing, food, miscellaneous and personal consumption by the poor are usually obtained 
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through bulk purchases, lower quality of goods and possibly over-crowding in housing 
(Griffith et al., 2009). The choice made by the poor indicates the actual minimum expenditure 
on each good for a decent livelihood. In contrast to the poorest deciles, the richest deciles 
display positive reallocation of resources to goods such as furnishing and personal goods as 
the household size increases. Thus, the iφ  indices provide an alternative form to complement 
the poverty measurement.  
For statistical significance checking of *φ , the standard errors of the parameters of the 
economies of scale are computed through a bootstrap method using 1000 replications as 
proposed by Kakwani-Son. According to this specification, households will have significant 
economies of scale if the value of *φ  is significantly different from one. Thus, to test the 
hypothesis, t values of )1( *φ−  are computed. The t value for the 10th percentile and aggregate 
sample of )1( *φ−  were computed as equal to 0.41 and 1.02, respectively which are not 
significant at the 5 percent level of significance.5  However, the *iφ  are statistically significant 
at the 5 percent level of significance for the 10th percentile and aggregate sample.  
One implication could be deduced from this result. This questions the applicability of the 
assumption of a unity index of economies of scale for medical and healthcare expenditure in 
the Malaysian household context. The bootstrapped standard error is derived from the 
assumption that the medical expenditure is purely private consumption. The bootstrap 
samples are drawn repeatedly from the sample. However, not all households have significant 
expenditure on medical goods as it is provided free by the government, especially to the poor. 
The medical expenditure for the households is low, which is about RM26 per household per 
month or 1 percent of the total household expenditure. The income elasticity of medical 
expenditure is 1.02 for the entire sample, in contrast to 0.71 from Kakwani-Son’s findings. 
Thus, using medical and healthcare expenditure may not be a good base for the economies of 
scale index estimation for Malaysia; this in turn would affect the significance test of the 
index.  
The poverty measurements by household size displayed in Tables 4.9 and 4.10 are based upon 
the average national poverty lines shown in Tables 4.7 and 4.8. For both reference groups, the 
average per capita poverty lines in Tables 4.7 and 4.8 decline monotonically with household 
                                                 
5 OLS using weighted-least squares and instrumental variables produced unreliable economies of scale indices 
for each percentile; 1.56, 1.65 and 0.90 respectively for 10th, 20th percentile and aggregate sample. OLS using 
weighted-least squares without instrumental variables produced lower economies of scale: 0.53, 0.34 and 0.43 
respectively for 10th, 20th percentile and aggregate sample. These indices are higher than the indices estimated 
using Engel method.  
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size, as postulated by Kakwani-Son. Two reasons were offered to explain the phenomenon. 
First, larger households have more children and the food poverty will decline with household 
size due to the lower food poverty line for children. Secondly, larger households will 
experience savings in public good consumption such as housing and food preparation. Thus, 
taking economies of scale into poverty line estimation will result in lower per capita poverty 
lines for larger households.  
Table 4.7 Poverty line per capita by household size and region (10th percentile PCE) 
Hh 
size 
PMU PMR SU SR SWKU SWKR MU MR Msia 
1 222.32 223.20 237.50 192.32 308.25 255.57 234.10 223.37 223.23 
2 177.91 180.40 189.18 153.46 239.82 206.00 186.92 179.90 179.20 
3 156.75 159.95 166.23 134.80 207.65 182.40 164.50 159.12 158.18 
4 143.53 147.17 151.93 123.10 187.72 167.70 150.44 146.11 145.05 
5 134.20 138.14 141.83 114.80 173.74 157.33 140.54 136.92 135.77 
6 127.12 131.30 134.18 108.50 163.18 149.50 133.03 129.93 128.72 
7 121.49 125.82 128.10 103.47 154.81 143.23 127.06 124.37 123.12 
≥8  116.87 121.33 123.10 99.33 147.96 138.10 122.16 119.80 118.51 
Mean  142.33 145.95 150.65 121.38 186.29 166.40 149.15 144.84 143.80 
Note. Poverty line is estimated based on the 10th percentile household PCE with the *iφ  estimated on 10th 
percentile PCE.  
 
Table 4.8 Poverty line per capita by household size and region (20th percentile PCE) 
Hh 
size 
PMU PMR SU SR SWKU SWKR MU MR Msia 
1 263.95 241.24 259.82 230.95 289.05 257.36 270.43 246.14 251.76 
2 218.78 203.73 216.0 191.0 244.08 215.10 224.19 206.68 210.30 
3 196.86 185.42 194.68 171.46 222.18 194.50 201.73 187.40 190.11 
4 183.02 173.82 181.23 159.11 208.31 181.43 187.55 175.20 177.34 
5 173.17 165.53 171.65 150.30 198.41 172.12 177.44 166.46 168.23 
6 165.64 159.20 164.33 143.54 190.85 165.00 169.72 159.78 161.27 
7 159.63 154.11 158.50 138.13 184.80 159.30 163.55 154.43 155.69 
≥8  154.67 150.0 153.64 133.66 179.78 154.58 158.45 150.0 151.08 
Mean  181.31 172.20 179.55 157.50 206.50 179.70 185.77 173.55 175.70 
Note. Poverty line is estimated based on the 20th percentile household PCE with the *iφ  estimated on 20th 
percentile PCE.  
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Table 4.9 Poverty line per capita by household size and method 
Hh 
size 
K-S1        Head- 
count1 
No 
EOS        
Head- 
count 
Engel 
method2 
Head- 
count2 
Engel 
method3 
Head- 
count3 
M’sia 
method4 
Head- 
count4 
1 223.2 0.02 143.8 0.00 198.0 0.01 262.3 0.03 295.6 0.05 
2 179.2 0.02 143.8 0.01 170.0 0.02 194.7 0.03 205.3 0.04 
3 158.2 0.05 143.8 0.04 155.5 0.05 163.5 0.05 165.9 0.05 
4 145.1 0.03 143.8 0.03 146.0 0.04 144.5 0.03 142.6 0.03 
5 135.8 0.05 143.8 0.06 139.0 0.06 131.3 0.04 126.8 0.03 
6 128.7 0.07 143.8 0.08 133.5 0.07 121.4 0.06 115.2 0.06 
7 123.1 0.13 143.8 0.19 129.1 0.15 113.6 0.06 106.2 0.06 
8 ≥  118.5 0.17 143.8 0.27 125.3 0.18 107.3 0.11 99.0 0.08 
Mean  143.8 0.10 143.8 0.10 143.8 0.10 143.8 0.10 143.8 0.10 
Note. Headcount ratios are calculated using the population weights of the survey. 
1estimates are based on the *iφ  from the 10th percentile PCE using Kakwani-Son’s method. The size economies 
are incorporated in the food and non-food poverty line for different household sizes. 2estimates are based on the 
σ  from the 10th percentile PCE. 3estimates are based on the σ  from the total sample size. 4estimates are based 
on the official estimates of household economies of scale for housing (0.474). 
 
The per capita poverty lines show a decreasing trend with household size but the headcount 
ratio increases with household size. The poverty measurements appear to be sensitive to the 
methods used to estimate the economies of scale, as shown in Figure 4.1. When no allowance 
is made for size economies, the poverty rate increases rapidly with household size. 
Households with 8 or more members have a 27 percent poverty rate. When the size 
economies estimated from the 10th percentile group with the Engel method is used (σ = 0.22), 
the smallest households have a percent poverty rate but the 8-person households have a 
poverty rate of 18 percent. The household size economies estimated from the 10th percentile 
PCE with the Kakwani-Son method produce a 2 percent poverty rate for the smallest 
households and a 17 percent poverty rate for the largest households. Using the size economies 
estimated from the 10th percentile group, the headcount ratios calculated from the Kakwani-
Son and the Engel methods are similar. The government estimated the household size 
economies of housing at 0.474 (UNDP, 2007). The headcount ratios start to fall after the 4-
person household for the government’s official household size economies. Beyond the 4-
person households, the headcount ratios for the official household size economies are the 
lowest. Thus, using this size economies in poverty measurement might have under-estimated 
the poverty rate in the country.  
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Figure 4.1 Poverty and household size 
 
Table 4.10 Poverty measurement by household size and method 
Hh 
size 
10th percentile headcounts1  
No EOS      K-S           R-B low     R-B up 
20th percentile headcounts2 
No EOS      K-S            R-B low      R-B up 
1 0.00 0.016 0.009 0.056 0.007 0.022 0.008 0.049 
2 0.006 0.019 0.011 0.082 0.016 0.04 0.011 0.084 
3 0.038 0.048 0.035 0.124 0.063 0.075 0.038 0.135 
4 0.031 0.035 0.022 0.141 0.07 0.078 0.025 0.16 
5 0.061 0.054 0.032 0.143 0.113 0.108 0.05 0.189 
6 0.082 0.069 0.057 0.194 0.175 0.133 0.069 0.255 
7 0.195 0.134 0.059 0.326 0.324 0.277 0.135 0.459 
8 ≥  0.266 0.165 0.103 0.358 0.365 0.322 0.172 0.449 
Mean  0.102 0.102 0.072 0.22 0.170 0.170 0.087 0.281 
Note. The No EOS represents the headcount estimations based on Kakwani-Son’s (K-S) poverty line method, 
without adjusting for household economies of scale. Headcount ratios are calculated using the population 
weights of the survey. R-B low and R-B up denote Ravallion-Bidani’s lower and upper bound poverty line 
methods, respectively.  
1estimates are based on the *φ  from the 10th percentile PCE and 10th percentile reference groups used for poverty 
line estimations. 2estimates are based on the *φ  from the 20th percentile PCE and 20th percentile reference groups 
used for poverty line estimations.  
 
The headcount ratios estimated in Table 4.10 are based on the respective reference groups and 
poverty lines estimated in Chapter 3. Figures 4.2 and 4.3 show results consistent with the 
earlier findings. Assuming households do not experience economies of scale, the headcount 
ratios rise rapidly with household size. Using Kakwani-Son’s method with the application of 
Kakwani-Sajaia’s poverty line estimation, the headcount ratios produced are between the 
headcount ratios produced by using Ravallion-Bidani’s method. These mirror the diagrams in 
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Figures 3.1 and 3.2. Thus, the results suggest that the poverty lines and household size 
economies using the respective reference groups are robust.  
 
 
 
 
 
 
 
 
 
 
 
Figure 4.2 Poverty and household size (10th percentile) 
 
 
 
 
 
 
 
 
 
 
Figure 4.3 Poverty and household size (20th percentile) 
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4.4 Conclusions 
This chapter confirms Kakwani-Son’s supposition that the degree of economies of scale vary 
across goods and households. The estimations of size economies differ depending on the 
deciles and methods used. The estimated household size economies for the poor are higher 
than the richer households using a common benchmark of analysis. The overall economies of 
scale indices proposed by Kakwani-Son produce similar size economies to the Engel method 
for the poorest two deciles reference groups, which result in a similar trend for headcount 
ratios. The poverty measurements for different reference groups used to estimate the 
household size economies show trends consistent with the poverty measurements produced in 
the poverty lines estimation. The results shown in the 10th percentile PCE household are 
robust, suggesting it should be used to estimate the household economies of scale index for 
poverty measurement in Malaysia’s context. 
The detailed economies of scale information on every consumption good of the household are 
well represented by the expenditure system derived by Kakwani-Son. The method proved the 
validity of the Barten model for food expenditure. Gan-Vernon’s method failed to explain 
Barten’s model using Malaysia’s HES dataset. The positive values iφ  for expenditure on food 
of all samples in the Kakwani-Son method shows that household expenditure on food 
increases when the household size increases, at constant income or expenditure. It validates 
the theory postulated by Deaton-Paxson. This method proved to be a good alternative to the 
conventional economies of scale estimation using the Engel method which was regarded as 
not sensible by Deaton-Paxson. The *iφ  indices offer rich information on the allocation of 
resources and the choice of goods amongst poor households. It could be used as an alternative 
indicator to complement poverty measurement. 
The economies of scale for consumption of individual goods are significant but the overall 
size economies ( *φ ) is not. The bootstrapped standard errors are derived from the assumption 
that medical expenditure is pure private consumption. This research questions the 
applicability of the assumption of the unity index of economies of scale for healthcare 
expenditure as proposed by Kakwani-Son when the income elasticity of medical goods is high 
and the budget share for the good is low. The 10th percentile PCE shows the presence of 
household size economies for food, housing, clothing, furnishing, personal goods and 
miscellaneous goods. The results suggest that the household economies of scale from food 
preparation and food bulk purchase are rather modest for the poor households. It also shows 
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the presence of diseconomies of scale mainly for education. Adopting the specification to the 
entire sample indicates the presence of size economies in food, housing and miscellaneous 
expenditures. The economies of scales indices estimated for both sets of samples differ.  
In interpreting these results, the presence of measurement errors in expenditure surveys needs 
to be acknowledged. Gibson (2002) found that the Engel estimates of household size 
economies are sensitive to the method used to collect household expenditure data. Gibson 
found that the household size economies estimated by Lanjouw and Ravallion for Pakistan 
was biased upwards by the use of recall data. This was due to the measurement errors in 
expenditures being correlated with household size. Most household expenditure surveys, 
including the Malaysian HES, are based on the combination of diary and recall methods. 
Hence, the interpretation of the index should be made with caution. Despite the limitation 
described above, this study contributes in validating Barten’s model in estimating the 
household economies of scale.  
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    Chapter 5 
The Determinants of Urban Poverty 
5.1 Introduction 
Poverty in Malaysia is predominantly a rural phenomenon. Since policies have been focused 
mainly on rural poverty, urban poverty has been under-studied. Given the rapid urbanisation 
and emerging new forms of poverty, there is a need to re-examine urban poverty in Malaysia. 
This chapter aims to identify the determinants of urban poverty in Peninsular Malaysia, Sabah 
and Sarawak. These are crucial inputs to the government policy design and allocation of 
public spending to the urban poor. The method and variables adapted in estimating the 
determinants of urban poverty are discussed in Section 5.2. This section highlights the use of 
binomial logistic regression model. Section 5.3 discusses the results. The implications and 
policy suggestions are discussed in Section 5.4. 
5.2 Methodology  
Limited urban poverty research has been previously conducted using poverty line income 
(PLI) to identify poor households. Two problems are inherent in this procedure. First, the 
official poverty line prior to 2005 was estimated without considering the differences between 
rural and urban costs of living. Thus, this cast doubts on the reliability of previous urban 
poverty studies. Secondly, the official poverty measurements are income-based. Data on 
household incomes are known to be less reliable than consumption data obtained from 
household expenditure surveys.  
5.2.1 Model Specification 
This chapter applies the same welfare measurement developed in the earlier chapters. It 
compares a person’s consumption expenditure with the poverty line to determine their poverty 
status. The binomial logistic regression model in equation (2.42) is estimated using the 
poverty lines estimated in Chapter 3. Adopting the concept proposed by Kakwani-Sajaia with 
the 10th percentile PCE household as reference group, the per capita poverty line estimated for 
Malaysia is RM 143.80. The dependent variable is dichotomous; 0 when a household is above 
and 1 when below the poverty line. Predictor variables are a set of socioeconomic and 
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demographic status indicators and the dwelling endowment of the household. They contain 
both dichotomous and continuous variables.  
Further variations are used to test the robustness of qualitative conclusions using different 
estimated poverty lines. Due to the lack of definiteness in any poverty line specification, 
sensitivity analysis is important to determine which predictors are robust over reasonable 
shifts of the line (Grootaert, 1997; Serumaga-Zake & Naude, 2002). Section 5.3.3 reports 
comparisons over a range of poverty lines.  
5.2.2 Variables and data 
Generally, the determinants are grouped into four categories: household demographic, 
socioeconomic, human capital and regional variables. Below are the detailed definitions and 
descriptions of the variables used in the poverty regression. 
Demographic variables: 
Age (-)   = age of household head (in years) 
Sqage (+)   = age squared, 
Sex (+)    = 1 if household head is female, 0 otherwise,    
Child15 (+)    = number of children under 15 years old,  
Madults (+)  = number of male adults in household, 
Fadults (+)   = number of female adults in household, 
Elderly (+)   = number of elderly (≥ 55 years), 
Marital (+)   = 1 if household head is non-married, 0 otherwise, 
Migrant (+)  = 1 if household head is a foreign migrant, 0 otherwise, 
Malay  = 1 if household is Malay, 0 otherwise, 
Chinese  = 1 if household is Chinese, 0 otherwise, 
Indian  = 1 if household is Indian, 0 otherwise, 
 
Socioeconomic status: 
Industry (+)  = 1 if household head works in secondary sector, 0 otherwise, 
Ownership (+) = 1 if household doesn’t own its living quarter; 0 otherwise, 
Squatter (+)  = 1 if household lives in squatter area; 0 otherwise, 
 
Human capital variable: 
Educ (-)   = total of household members’ education, in years (above 15 years old) 
 
Region variable: 
Western   = 1 for states of Kelantan, Terengganu, Pahang, 0 otherwise, 
Northern  = 1 for states of Kedah, Penang, Perak, Perlis, 0 otherwise, 
Eastern  = 1 for states of Sabah, Sarawak, Labuan, 0 otherwise, 
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α  = intercept term 
 
A priori hypotheses are indicated by (+) or (-) in the above specification. The age variable 
expects to account for the effect of work experience while the squared variable expects to 
capture the opposite effect of declining ability with age. Human capital is measured by the 
total years of education of the household members. Grootaert (1997) excluded the education 
years of children still in school in the household. This is due to the fact that the education 
amongst children is not related to their level of earnings in Cote d’Ivoire. This chapter uses 
the total years of education of the household members above the age of 15 for the education 
variable (see Grootaert, 1997 and Datt & Jolliffe, 2005).  Marital, Child15, Madults, Fadults 
and Elderly do not provide unambiguous a priori expectations because a married head or a 
larger family may face the prospect of extra burdens as well as extra income and possible 
economies of scale. The variable Elderly is chosen based on the retirement age of the 
country’s civil servants. It is believed that retirees who lose their main source of income are 
most vulnerable. Race variables represent the three main races of Malaysia, with other races 
such as the aboriginals known as bumiputera being observed as reference.  
Organisations in the primary sector are generally classified as large, diversified, capital 
intensive and offer higher pay and opportunities. In comparison, firms in the secondary sector 
are smaller, labour-intensive and offer lower pay and opportunity for career enhancement 
(Thompson & McDowell, 1994). It is hypothesised that ceteris paribus a person employed in 
the secondary sector is more likely to be in poverty. Ownership status of dwelling is included 
because owning an asset would lower the risk of a household falling into poverty. It could 
function as shelter, act as collateral for borrowing, be sold during bad times and helps income 
smoothing over time (Grootaert, 1997). Thus, dwellers living in squatter areas are also 
analysed. Dummy variables have been used for region, sex, marital status of household head, 
foreign migrant, race and industry.  
This chapter, like the two previous chapters utilises the HES data collected in 2005. Due to 
some missing data (particularly for the industry variable) a sample of 2,403 households in 
urban areas for the whole of Malaysia has been used.   
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5.3 Results 
5.3.1 Descriptive analysis 
Table 5.1 presents the descriptive statistics of predictors by expenditure quartiles. It shows 
that weighted averages of the variables Marital and Chinese increase over the quartiles, while 
Child15, Madult, Fadult, Elderly, Migrant, Malays, Western, Northern and Eastern region 
fall with increasing household expenditure per capita. As household size decreases with the 
increasing household expenditure per capita, the total years of education of household 
members fall over the quartiles.6 Further analysis on the types of dwelling indicates that urban 
dwellers tend to move from living in squatters or rented homes to owning houses over the 
quartiles. No dwellers are reported to be living in squatter areas at the top mean expenditure 
group. These distributions meet a priori expectations. In addition, the decreasing number of 
children, male adult, female adult and elderly households with increasing household 
expenditure per capita reflects the emergence of the nuclear family in higher income 
households in urban areas of Malaysia.  
Table 5.1 Descriptive data by expenditure quartiles (Weighted mean) 
Variables Bottom mean Lower middle 
mean 
Upper middle 
mean 
Top mean  
Age_hh 46.24 (12.48) 44.46 (13.42) 44.83 (13.47) 42.78 (14.97) 
Household size 5.76 (2.02) 4.38 (1.87) 3.68 (1.68) 2.80 (1.68) 
Sex  0.12 (0.32) 0.14 (0.35) 0.17 (0.38) 0.15 (0.36) 
Marital  0.12 (0.33) 0.17 (0.38) 0.19 (0.39) 0.35 (0.48) 
Educ 25.77 (15.81) 27.52 (16.17) 26.46 (14.95) 24.40 (13.98) 
Industry  0.34 (0.47) 0.32 (0.47) 0.32 (0.47) 0.35 (0.48) 
Ownership 0.41 (0.49) 0.44 (0.49) 0.34 (0.47) 0.43 (0.49) 
Child15 2.52 (1.74) 1.43 (1.41) 1.00 (1.13) 0.55 (0.98) 
Madult 1.36 (1.08) 1.20 (0.92) 1.11 (0.89) 0.94 (0.70) 
Fadult 1.38 (0.81) 1.29 (0.96) 1.16 (0.85) 0.92 (0.83) 
Elderly   0.50 (0.76) 0.46 (0.76) 0.41 (0.71) 0.39 (0.71) 
Migrant 0.05 (0.23) 0.03 (0.18) 0.03 (0.17) 0.00 (0.06) 
Malays 0.55 (0.49) 0.57 (0.49) 0.48 (0.50) 0.41 (0.49) 
Chinese 0.19 (0.39) 0.22 (0.42) 0.35 (0.48) 0.49 (0.50) 
Indians 0.10 (0.29) 0.12 (0.33) 0.10 (0.30) 0.07 (0.25) 
Western 0.14 (0.35) 0.11 (0.31) 0.07 (0.25) 0.04 (0.19) 
Northern 0.20 (0.40) 0.25 (0.44) 0.19 (0.39) 0.17 (0.38) 
Eastern  0.23 (0.42) 0.13 (0.33) 0.11 (0.31) 0.10 (0.29) 
Squatter 0.04 (0.19) 0.01 (0.12) 0.01 (0.08) 0.00 (0.04) 
Note. Standard deviation is in parenthesis. 
 
                                                 
6 Household head education levels on the average are 7.46, 9.08, 9.69 and 10.95 years for the respective bottom, 
lower, upper middle and top mean household expenditure per capita. This proves that fewer higher educated 
households are in poverty than uneducated households.  
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5.3.2 Determinants of poverty 
The estimates of the logistic regression are shown in Table 5.2. In general, the logit model 
fitted the data well. The chi-square test strongly rejects the hypothesis of no explanatory 
power and the model correctly predicted 96.5 percent of the observations. Furthermore, Educ, 
Child15, Madults, Fadults, Elderly, Migrant, Malay, Western, and Eastern are statistically 
significant and the signs on the parameter estimates support expectations. Chinese urban 
dwellers experience a low probability of falling into poverty, which is well supported by the 
observations in Table 5.1. However, this variable is found not to be significant at the tested 
level of significance and poverty line. 
Table 5.2 Logistic model (Poverty Line RM 143.80) 
Variables Estimated coefficient Marginal effect 
Constant** -4.719 (1.67) - 
Age* -0.126 (0.073) -0.001 (0.000) 
Sqage* 0.001 (0.000) 0.0000 (0.000) 
Educ** -0.092 (0.015) -0.0009 (0.000) 
Sex 0.223 (0.682) 0.0023 (0.008) 
Child15** 0.641 (0.07) 0.006 (0.001) 
Madults** 1.359 (0.169) 0.013 (0.003) 
Fadults** 0.988 (0.197) 0.009 (0.002) 
Elderly** 0.943 (0.267) 0.009 (0.003) 
Ownership  -0.188 (0.30) -0.002 (0.003) 
Squatter  0.744 (0.542) 0.01 (0.010) 
Marital -0.746 (0.622) -0.006 (0.004) 
Industry -0.061 (0.271) -0.0006 (0.002) 
Migrant** 2.061 (0.525) 0.055 (0.030) 
Malay** 0.928 (0.468) 0.0089 (0.005) 
Chinese  -0.556 (0.598) -0.005 (0.004) 
Indian 0.196 (0.874) 0.002 (0.009) 
Western** 1.266 (0.421) 0.0192 (0.009) 
Northern 0.634 (0.479) 0.0071 (0.006) 
Eastern**  0.964 (0.450) 0.011 (0.007) 
No. of observations  2,403 
LR statistic (χ2)  267.52 
Degrees of freedom  19 
Log likelihood  -256.63 
McFadden R2  0.343 
% Predicted right  0.96 
Note. Marginal effect is evaluated at the mean value of predictor variables. For dummy variables, marginal effect 
is P|1-P|0. Standard errors are in parentheses. 
* p< .10. ** p< .05 
 
The results show education is an important determinant, which supports the findings of most 
previous research (see Datt & Jolliffe, 2005; Grootaert, 1997; Johari & Kiong, 1991; Onn, 
1989; Rodriguez & Smith, 1994; Serumaga-Zake & Naude, 2002; Thompson & McDowell, 
1994). Additional insight can be obtained through analysis of the marginal effects calculated 
as the partial derivatives of the non-linear probability function, evaluated at each variable’s 
sample mean (Greene, 2003). An increase of a year of formal education of the members of the 
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household reduces the probability of a household falling into poverty by 0.09 percent. The 
results also show that a higher number of children under 15 years of age in the household 
increase the probability of the household falling into poverty. A large number of children in 
the household are generally found to be associated with poverty in most studies across the 
developing world.  
A high number of adults in the household is expected to increase the income of the household 
through paid employment, thus reducing the incidence of poverty. On the contrary, the results 
suggest that the numbers of female and male adults in the household increase the chances of 
the household being poor. Table 5.2 shows that an increase of one male adult in an urban 
household increases by 1.3 percent the chances of the household falling into poverty. The 
marginal effect of a male adult is much higher than a female adult. This phenomenon could 
best be explained by the relatively low number of earners in the household and large number 
of years of education of the adults. The average number of earners and household adults’ 
years of education from the survey is 1.5 person and 9.5 years, respectively. This indicates 
that the average adults in the household (above 15 years old) are mainly seeking higher 
education and not generating income. Thus, this increases the family dependency ratio in 
urban areas. With the inclusion of number of children and elderly in households, this trend 
suggests that the urban households’ incomes are insufficient to support the extended families. 
Hence, this would create a ‘temporary’ poverty until the adults seek employment. 
The gender of household head is statistically insignificant, but the positive effect shows that 
both genders (almost) equally increase the probability of being poor thus indicating a low 
level of gender discrimination in urban Malaysia. This could be the result of rising gender 
equality awareness through public education and the work of non-government organisations 
(NGOs) towards female-empowerment. In line with the campaign, local governments have 
initiated programs to provide childcare assistance to civil servants in order to encourage 
women to work.  
Table 5.2 shows that there is a pronounced life-cycle effect on poverty. The probability to be 
poor continued to decline with age for urban households. The variable Migrant displays the 
highest marginal effect, 5.5 percent. This supports the a priori expectation based on the 
observation that most migrants do not receive social benefits and are not protected by labour 
laws. In addition, this finding corroborates the observation by Ruppert (1999) that foreign 
workers in Malaysia earn less than their Malaysian counterparts. Thus, the existence of 
market segmentation and discrimination in the job market has increased the risk of foreign 
workers falling into poverty. Caution should be practised in interpreting this result. Most of 
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the local employers provide food and accommodation to their foreign workers. Thus, the 
tested poverty line which includes the minimum expenditure of food and housing might not 
be suitable for such analysis as the foreign workers may not need the estimated amount on 
food and accommodation. However, consistent positive results are shown in Table 5.3 which 
uses a range of poverty lines in relation to the initial poverty line. 
Amongst the major races in the country, the Malay seem to face a higher risk of falling into 
poverty in the urban areas. The marginal effect is 0.9 percent and statistically significant. The 
Chinese have a negative while the Indians display a positive relationship with poverty but 
both coefficients are insignificant at the tested poverty line. Further analysis on the types of 
employment by household head shows that 72.6 and 73 percent of Malay and Indian, 
respectively are engaged as employees. The Chinese employees make up 51.6 percent while 
20.6 percent of them are self-employed. The percentage of self-employed Malay and Indian 
are much less prominent with 10.3 and 11.4 percent, respectively. Refer to Appendix 16.  
Urban households living in the Western and Eastern regions are found to be at higher risk of 
being poor compared to other regions. Milanovic (2001) found that Penang in the Northern 
and Central (used as point of reference) regions displayed the highest average earnings and 
growth rates between 1983 and 1997 compared to other regions. This research corroborates 
these prior research findings. Approximately 21 percent of the urban workers are engaged in 
self-employment in the Northern region. The Western and Eastern regions showed a relatively 
lower involvement of 19 and 14 percent, respectively. Refer to Appendix 17. Therefore, with 
the low average earnings, the urban poor in the Western and Eastern regions would certainly 
face hardship, especially with the rising cost of living.  
Contrary to expectation, industry status is negatively correlated with poverty, though 
statistically insignificant. This possibly indicates the importance of labour-intensive activities 
in helping the relatively poor escape from absolute poverty. Interestingly, the results show 
that owning a house does not significantly reduce the probability of being poor at the initial 
tested poverty line. This became important only at the highest poverty lines re-estimated from 
the model. The results are shown in Table 5.3. Owning a house in a squatter area may have a 
significant impact on poverty. Further analysis of urban dwellers living in squatter areas show 
insignificant results at the initial poverty line but it was found to be positively significant at all 
the poverty lines above the initial poverty line. Lower poverty lines which encompass the 
minimum expenditures of housing by the poor might have under-represented the housing 
expenditure in the urban areas. Thus, when the poverty lines are raised, the effect of this 
variable has become apparent.  
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5.3.3 Sensitivity analysis 
It is important to test the robustness of the above analysis for two reasons.  Firstly, the above 
findings are specific to the benchmark poverty line. Thus, to address the arbitrariness of the 
poverty line used in this approach, sensitivity analysis has to be conducted to test for 
robustness of the results. This could be done by re-estimating the logistic regression using a 
range of poverty lines. Tables 5.3 and 5.4 show the results for all the poverty lines, including 
the country’s official poverty line of RM 155 per capita. These poverty lines are set at certain 
proportions of the benchmark poverty line, including the upper and lower poverty lines 
estimated in Chapter 3 using different reference groups.  
Secondly, the enquiry about sensitivity to upward shifts of the poverty line is germane. The 
official poverty line refers to the country as a whole. It is reasonable to expect a higher 
poverty line in urban areas which has higher costs of living than the national average. In 
addition, the estimation of poverty lines is highly dependent on the methods adopted. Thus, 
marginal effects from the re-estimation would allow one to analyse the sensitivity of 
estimated coefficients to upward shifts of the poverty lines. With constantly rising costs of 
living, poverty lines would increase over time. Consequently, this would have a great impact 
on the livelihood of the poor.  Thus, this approach could be used to analyse the impact of 
rising costs of living in the urban areas for the poor in Malaysia.  
Table 5.3 Re-estimation coefficients with a range of poverty lines 
Variables  RM 
125.78 
RM 
155.00 
RM 
162.75 
RM 
170.50 
RM 
178.25 
RM 
201.50 
RM 
224.80 
RM 
254.30 
Constant -8.09** -2.54* -2.44* -2.18* -1.89 -2.32** -2.03* -2.31** 
Age 0.03 -0.16** -0.16** -0.17** -0.17** -0.10** -0.12** -0.09* 
Sqage -0.00 0.00** 0.00** 0.00** 0.00** 0.00* 0.00** 0.00* 
Educ -0.12** -0.09** -0.09** -0.09** -0.09** -0.09** -0.10** -0.11** 
Sex 0.37 0.11 0.18 0.32 0.42 0.44 0.43 0.41 
Child15  0.61** 0.56** 0.62** 0.62** 0.63** 0.55** 0.60** 0.68** 
Madults  1.31** 1.34** 1.27** 1.25** 1.29** 1.22** 1.32** 1.41** 
Fadults  0.96** 1.13** 1.10** 1.13** 1.06** 1.14** 1.24** 1.40** 
Elderly 0.70** 0.69** 0.75** 0.79** 0.82** 1.07** 1.02** 1.33** 
Ownership -0.20 -0.10 0.07 0.12 -0.04 0.17 0.26 0.45** 
Squatter 0.68 1.04** 1.26** 1.13** 1.01** 0.98** 0.88** 0.74** 
Marital -0.20 -0.71 -0.68 -0.61 -0.73* -0.81** -1.14** -0.94** 
Industry 0.00 -0.07 -0.05 -0.13 -0.22 -0.02 0.03 -0.04 
Migrant   1.86** 1.31** 1.30** 1.15** 1.37** 0.69** 0.86** 0.70** 
Malay 0.86 0.38 0.23 0.29 0.39 -0.11 -0.17 -0.26 
Chinese  -1.74 -1.10** -1.27** -1.34** -1.48** -2.21** -2.01** -1.96** 
Indian 1.69** -0.31 -0.66 -0.80 -0.92 -1.21** -1.33** -1.18** 
Western  1.24** 1.11** 1.11** 1.22** 1.19** 1.20** 1.27** 1.41** 
Northern -0.32 0.32 0.20 0.38 0.50 0.56** 0.82** 0.68** 
Eastern  1.14** 0.70* 0.58* 0.69** 0.79** 0.73** 0.57** 0.39* 
LR 
statistic(χ2) 
218.51 318.61 376.18 396.30 437.06 529.37 628.61 790.30 
* p< .10. ** p< .05. 
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The estimates are dominant if the direction of the impact of a given independent variable on 
the probability of being poor remains the same over the poverty lines (Grootaert, 1997; 
Ravallion, 1992). Tables 5.3 and 5.4 show the effect of education on poverty is robust. This 
implies education reduces the probability of a household being poor, regardless of the poverty 
line used. Effects of other variables such as the number of children, male adults, female adults 
and elderly in a household, foreign migrant-headed households and households living in 
Western and Eastern regions on poverty are also robust over the shifts of poverty lines. Each 
of the variables has a consistent impact sign and is significant at either 5 or 10 percent level of 
significance at all the tested poverty lines. Table 5.4 shows that the number of children, male 
adults, female adults and elderly increase monotonically the probability of being poor at 
higher poverty lines.  
Table 5.4 Re-estimation of marginal effects of a range of poverty lines, with mean of X 
Variables  RM 
125.78 
RM 
155.00 
RM 
162.75 
RM 
170.50 
RM 
178.25 
RM 
201.50 
RM 
224.80 
RM 
254.30 
Age 0.000 -0.003** -0.003** -0.004** -0.004** -0.004** -0.006** -0.006* 
Sqage -0.000 0.000** 0.000** 0.000** 0.000** 0.000* 0.000** 0.000* 
Educ -0.000** -0.002** -0.002** -0.002** -0.002** -0.004** -0.005** -0.008** 
Sex 0.001 0.002 0.004 0.008 0.012 0.021 0.026 0.035 
Child15  0.002** 0.009** 0.012** 0.014** 0.015** 0.022** 0.031** 0.050** 
Madults  0.003** 0.022** 0.025** 0.028** 0.031** 0.049** 0.068** 0.104** 
Fadults  0.002** 0.019** 0.022** 0.025** 0.025*** 0.046** 0.064** 0.103** 
Elderly 0.002* 0.011** 0.015** 0.018** 0.019** 0.043** 0.052** 0.098** 
Ownership  -0.000 -0.002 0.001 0.003 -0.001 0.007 0.014 0.034** 
Squatter 0.003 0.028 0.046** 0.043* 0.039* 0.062** 0.066* 0.073* 
Marital -0.000 -0.009* -0.011* -0.011* -0.014** -0.026** -0.043** -0.055** 
Industry 0.000 -0.001 -0.001 -0.003 -0.005 -0.000 0.001 -0.003 
Migrant   0.013 0.040* 0.048** 0.043* 0.062** 0.038 0.063* 0.067* 
Malay 0.002 0.006 0.005 0.006 0.009 -0.005 -0.009 -0.019 
Chinese  -0.003** -0.015** -0.021** -0.024** -0.028** -0.067** -0.078** -0.111** 
Indian 0.009 -0.004 -0.010 -0.013 -0.016** -0.031** -0.043** -0.058** 
Western  0.005 0.028** 0.034** 0.042** 0.044** 0.074** 0.100** 0.157** 
Northern -0.000 0.006 0.004 0.009 0.014 0.026* 0.052** 0.059** 
Eastern  0.004 0.014 0.013 0.018* 0.023** 0.034** 0.033** 0.031 
McFadden 
R2 
0.382 0.319 0.327 0.324 0.331 0.316 0.330 0.352 
% predicted 
right 
0.98 0.95 0.94 0.93 0.92 0.90 0.89 0.86 
* p< .10. ** p< .05. 
 
From the variables that are dominant and robust, the marginal effects in Table 5.4 show that 
foreign migrant-headed households face a relatively high probability of being poor in the 
urban areas. For example, the probability of a foreign migrant-headed household living in 
poverty is 6.2 percent at the RM 178.25 poverty line. Households living in the Western 
regions face the greatest probability of being poor at higher poverty lines. The marginal 
effects increase from 0.5 to 15.7 percent over the poverty lines. From the HES data, it is found 
that the state of Terengganu in the Western region has the highest incidence of poverty.  
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The effects of Chinese, age, sqage and squatter variables on poverty are robust over the range 
of poverty lines except at the lowest poverty line (RM 125.78). Chinese has a negative and 
significant effect on poverty for almost all the poverty lines. This suggests relatively higher 
employment and business opportunities for the Chinese compared to other races. Lim (1994) 
found that the incidence of poverty in three new Chinese villages was lower than the average 
for Peninsular Malaysia. It was believed that the Chinese households have strong adaptability 
to the changing environment, thus reducing their risks of poverty in the urban areas. 
5.4 Discussion  
This research shows that the generally observed positive relation between earnings and higher 
education in Malaysia (see Milanovic, 2001) extends around the threshold of poverty. This 
result supports the Malaysian government’s strong emphasis on education and training in its 
poverty eradication programs. The results further show that larger families are more likely to 
be poor, given that child15, madults, fadults and elderly are all significantly correlated with 
poverty. Looking at the composition of families, households with more members above 15 are 
more vulnerable.  
The locational dimension of poverty is highlighted by the finding that those living in Western 
and Eastern regions face higher risks of being poor. From the HES data, it is found that the 
state of Sabah in the Eastern and Terengganu in the Western region have the highest incidence 
of poverty. Most of the poor in these states work in construction with sizeable numbers in 
fishery (21 percent in Terengganu) and manufacturing (23 percent in Sabah). The negative but 
insignificant Industry effect on poverty suggests an alternative approach to reduce poverty in 
these areas. It is imperative that the government looks into wages, working conditions and 
productivity in these sectors to improve the livelihood of the poor in these regions. 
Migrant has the highest marginal contribution to the risk of poverty. Mohd Ali (2004) 
estimated the incidence of poverty among migrant workers at 12.6 percent, 17.5 percent and 
14.2 percent in 1995, 1997 and 1999 respectively. The number of immigrant workers is large 
(1.7 million in 2005) and if the government starts to deport them as currently envisaged, it is 
expected to fall only to 1.5 million by 2010 (EPU, 2006). With such large numbers at issue, 
the government has to develop a comprehensive policy towards migrant workers. Unless the 
government seeks alternatives to reduce its dependence on foreign workers in the long term, 
foreign workers’ welfare has to be addressed in order to reduce poverty and consequent social 
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problems in urban areas. Inevitably, tackling the social problems caused by immigrants 
requires resources, which in turn compromises the government’s poverty alleviation effort.  
Problems arising from the country’s dependence on migrant workers for domestic service can 
be partially addressed by training local women for this sector. Noting that significant welfare 
measures are already in place for the local population, encouraging locals to work in domestic 
services could have a significant effect on overall poverty. Women’s workforce participation 
ratio was high at 46 percent in 2006 and has great potential to grow (EPU, 2006). From the 
HES survey, 77 and 48 percent of females in the Western and Eastern regions respectively are 
engaged in secondary sectors. Urban domestic services provide steadier employment and 
better wages than these secondary sector jobs. The reluctance of households to move across 
the country has to be overcome with proper incentives and sustainable infrastructure 
investment by the government. 
This research also shows that the urban elderly (above the retirement age of 55) face a greater 
risk of being poor. The coefficient estimate is statistically significant over the range of 
poverty lines. Longer life expectancy (70 years at present) coupled with increasing medical 
costs and inadequate social support leads to an increase of the probability of falling into 
poverty. Social support for retirement is a crying need in Malaysia. According to the 
Employee Provident Fund (EPF) annual report of 2005, 90 percent of workers have less than 
RM 100,000 contributed to the EPF savings, and even this is insufficient to see them through 
20 years of retirement. Further analysis of this amount generates RM 417 per month to spend 
in a household for a typical retired worker for the remaining 20 years who faces rising costs of 
medical, food and continuous support for the extended family of grandchildren. Workers in 
Malaysia retire at a relatively young age of 55. It is further estimated that less than 5 percent 
of people are financially prepared to retire. In addition, only 40 percent of Malaysians have 
life insurance to secure themselves (Habib, 2007). These figures are expected to be 
significantly lower for households close to the poverty line. One possible solution is to review 
the national retirement age and old age support policies and encourage the younger 
generations to save for retirement.  
Though the Malaysian society as a whole is moving to smaller families, there are large 
numbers of dependents in poor households in high cost urban areas. The government could 
explore the possibility of revising the education subsidies and tax relief for the urban 
households with a high proportion of children. Currently RM 1,000 tax relief per child is 
given to working married adults for their children under 18 years of age. With the rising cost 
of living in urban areas, this amount of tax relief may not be sufficient for the poor.  
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As the country is currently facing new economic challenges and previous urban poverty 
studies suffered from the use of unreliable poverty line, it is important for the government to 
understand the causes of contemporary urban poverty in order to intervene in it. This research 
has been aimed at providing some insights to policy-makers who propose to reduce the 
overall poverty rate to 2.8 percent and eradicate hardcore poverty by 2010 under the Ninth 
Malaysian Plan. 
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    Chapter 6 
Summary and Conclusions 
This thesis evaluates poverty in Malaysia, which includes consumption-based poverty line 
estimation, economies of scale for poor household consumption and urban poverty. In 
contrast to the official poverty measurement drawn from the Household Income Survey (HIS), 
this thesis takes an eclectic approach to estimate both the nation’s poverty line and poverty 
rates from the Household Expenditure Survey (HES). The use of HES offers several 
advantages over HIS data. HES records comprehensive consumer behaviour which can be 
adopted using the appealing demand-based econometric methodology pioneered by Working 
and Leser (1963) and Deaton and Meulbauer (1980a). In addition, consumption expenditure 
are a better proxy for permanent income and less subject to errors while income varies more 
significantly. Thus, the three research chapters in this thesis draw heavily from the assumption 
that the consumption expenditure is a better measurement as opposed to income.  
Throughout the development of poverty studies, the Engel food-share method had been used 
extensively and inspired the extension of its application to the estimation of poverty lines and 
household size economies. The Almost Ideal Demand System (AIDS) model proposed by 
Deaton and Muelbauer (1980a) sourced from the Engel method played an influential role in 
the poverty line estimation proposed by Ravallion and Bidani (1994). Kakwani and Sajaia 
(2004) were inspired by standard consumer theory when they proposed a new approach to 
poverty line estimations. The most influential functional form of Engel curve parametric 
analysis is based on the model introduced by Working and Leser (1963), who postulated a 
linear relationship between the share of the budget on individual goods and the logarithm of 
total expenditure. Lanjouw and Ravallion (1995) adopted this model to estimate household 
size economies which subsequently provided a ground for Deaton and Paxson (1998) to test 
the application of the Barten model in explaining the contradictory results of the Engel 
method. A rich literature on household size economies is available but there is no consensus 
on the appropriate method to measure it due to its complexity. The different methods adopted 
in estimating poverty lines and household size economies resulting from different underlying 
assumptions provide an excellent opportunity to test for robustness of the methods.   
The last chapter is intended to provide further insights into Malaysia’s urban poverty studies. 
The rich literature in poverty studies evolved around rural poverty with less emphasis being 
focused on urban poverty. This research adopts the new consumption-based poverty line and 
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offers a relatively dynamic insight through re-estimation of urban determinants with a range 
of poverty lines.  
This chapter summarises the three main components of this thesis. Each section summarises 
its respective objectives, methodology, findings, implications, limitations of studies and 
further research. The methodology and results from this thesis have suggested a series of 
issues that can be explored in future work.  
6.1 Poverty lines and measurement 
The objective of Chapter 3 was to offer alternative poverty measurements which differ in 
underlying theoretical assumptions and welfare measure from the official income-based 
measures of poverty. This research was motivated by the lack of sound justification in the 
official poverty estimates which left many crucial issues in poverty measurement unanswered. 
This chapter also tested the robustness of the different methods of estimating poverty lines 
using poverty rankings. 
This thesis represents the first attempt to replicate, extend and compare the Ravallion-Bidani 
and Kakwani-Sajaia methods of estimating poverty lines using the Malaysian data, offering 
detailed comparisons of results based on two reference groups; the 10th and 20th percentile 
PCE households. The use of 10th percentile PCE as reference group is not widely adopted in 
most developing countries but it is close to Malaysia’s official poverty rate. Food poverty line 
estimation does not differ significantly between the method proposed in this thesis and the 
official as both rely on the household calorie requirement for given demographic 
compositions. In non-food poverty line estimation, Ravallion-Bidani favoured the application 
of the AIDS model whereas Kakwani-Sajaia proposed the use of consumer theory.  
The significant sources of discrepancy on poverty incidences lie in the differing definition of 
welfare measurements: consumption-based or income-based, choice of reference groups, 
assumptions and methods used. Using the official poverty lines but different welfare 
measurement, the headcount ratio from the HES is higher than from the HIS. In terms of 
assessing the consumption-based method, the rankings of poverty are still consistent 
regardless of the welfare measures used for the estimation. The results produced by both 
Ravallion-Bidani and Kakwani-Sajaia methods show similar characteristics as the official 
poverty studies. Poverty incidences are prevalent in the rural areas. All methods identify the 
poorest region to be in rural Sabah.  
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The estimated consumption-based poverty lines using the 10th percentile PCE are much lower 
than the official poverty line. This is true using both Kakwani-Sajaia and Ravallion-Bidani 
lower bound approaches. The consumption-based poverty rates show a slightly higher 
headcount ratio than the official income-based measurement. Notably, the differences are due 
to differing choices in method and welfare measures. This chapter offered further 
comparisons using the 20th percentile PCE. Poverty lines estimated using Kakwani-Sajaia 
approach on the 20th percentile PCE are higher than the official poverty lines. This approach 
produces a headcount ratio which is dependent and reflective of the prior incidence of poverty 
estimation. Thus, further iteration is not needed, as suggested by researchers. The Kakwani-
Sajaia method offers a less cumbersome alternative to poverty measurement using a large 
sample size but producing a reliable representation of the poor households of the country. 
The results suggest that the use of the 10th percentile as the reference group produces robust 
results for poverty incidence estimation. All methods displayed low standard errors in poverty 
measurement. The cost of the official food basket in the country is close to that of the 10th 
percentile reference group and the rank correlation is close to the Ravallion-Bidani lower 
bound poverty rankings. The poverty rankings of the 10th percentile reference group show 
some degree of inconsistency for the upper bound poverty lines. This could be explained by 
the cost of living as the method made no adjustment to the regional cost of living. Thus, the 
nonparametric approach is proposed for the upper bound estimation. The poverty rankings are 
robust for the 20th percentile PCE households for all methods. The different methods of 
estimating poverty lines do not significantly affect the ranking of poverty. The Spearman rank 
correlations for the lower and upper poverty lines with reference to Kakwani-Sajaia method 
are high (0.94), indicating very few re-ranking of regions.  
The Kakwani-Sajaia approach using the 10th percentile is theoretically acceptable in the 
Malaysian context. This acts as the lower bound poverty line for the country. Adopting the 
upper bound is useful to provide a safety net for the government to identify the resources 
needed for the second poorest household group in the country. However, Ravallion’s 
approach for the upper bound using the 10th percentile household does not produce robust 
results. Hence, this research suggests the use of the 10th and 20th percentile household poverty 
lines from Kakwani-Sajaia’s approach as lower and upper bounds, respectively for Malaysia. 
Notably, the nonparametric approach for the upper bound poverty line proposed by Ravallion 
(1998) is similar to that proposed by Kakwani-Sajaia.  
This research also has implications for improving the CPI for poverty measurement. The 
effect of correctly measuring the evolution of price levels has important implications for the 
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perceptions of how poverty rates have evolved over time. Traditionally, the poverty lines are 
updated using the conventional CPI. Ravallion and Sen (1996) argued that the conventional 
CPI includes items that fall outside the typical consumption bundle of the poor. Numerous 
literature also showed that the poor households face different prices. In addition, Broda et al. 
(2009) highlighted that the substitution bias caused by the CPI overstates poverty in the 
United States. This research proposes that the poverty lines be updated using a CPI based on 
the poor’s consumption basket and adjusted to the substitution bias. It would be interesting to 
explore the poverty CPI, adjusted to take into account the substitution bias for each region and 
area and evaluate the poverty measurement from the poverty CPI compared to the 
conventional CPI. 
Evidence in East Asia strongly supported the role of economic growth in reducing poverty 
(Warr, 2001). With improved income inequality and high economic growth throughout the 
years, this suggests that the rising tide would have lifted all boats in Malaysia. However, 
poverty still persists in the country. It would be meaningful to observe the persistent poverty 
and identify who is persistently poor and the reasons for such persistence using panel data. 
This would reflect more on the inter-temporal choice between the present and future 
consumption of the poor in the country. In addition, further analysis of the capabilities 
concept proposed by Sen (1987) through the estimation of subjective poverty lines across 
regions, areas and ethnic groups will enrich the knowledge on poverty measurement in 
Malaysia. This allows policymakers to understand the relationships between perceptions of 
what constitutes poverty and the characteristics of the perceiver, especially when the database 
of poverty measurement in Malaysia is lacking in these respects.  
This research is not without limitations. Due to the limited sample size of households, the 
poverty estimation based on the 10th percentile household might be subject to scrutiny. The 
sample sizes selected under the 10th and 20th percentile were 438 and 872 households, 
respectively. In estimating the non-food poverty lines, households whose per capita food 
expenditure is equivalent to the per capita food poverty line were chosen, but the sample is 
very small. Using larger samples of households would enhance the robustness of the poverty 
line estimations particularly for the Kakwani-Sajaia method. This is proven by the fact that 
the 20th percentile PCE produces relatively consistent upper poverty lines and rankings, in 
terms of the urban-rural differences in living costs. 
The non-food prices are unavailable for the adjustment of the cost of living using Kakwani-
Sajaia’s approach. This research utilises the information on relative non-food prices available 
from the UNDP 2007 report. Efforts were made to check for the consistency of the urban-
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rural cost of living using the respective ratios of the urban and rural poverty lines. On the 
other hand, prices for over 200 food items were available but its application is limited for two 
reasons. First, the Kakwani-Sajaia method requires a large pool of food prices which would 
not be available to scholars who wish to replicate and extend this research. As the quantity of 
goods consumed by household in the HES is not easily available, food prices are needed to 
convert the food into quantity to estimate the calorie costs. It is difficult to match all food 
prices with the food items from the HES to estimate the calorie costs. This research takes a 
new approach introduced by Gibson (2005) in adopting the concentration curve to identify the 
most important food items consumed by the poor to match the available food prices for food 
calorie cost calculation. For the 10th percentile PCE, 108 food items identified 84 percent of 
the total cost of the food basket. Using the same proportion of the total food cost, the 20th 
percentile PCE household consume about 115 food items. The figure of 84 percent of the total 
food expenditure was selected, constrained by the availability of food prices. However, the 
estimated calorie costs do not differ significantly from the official pre-determined calorie 
costs. In addition, it corroborates consumer theory that states the consumer utility level is a 
monotonic increasing function of the calorie cost.  
Secondly, the given food prices were divided into six main regions and areas; namely the 
urban and rural areas of Peninsular Malaysia, Sabah and Sarawak. The food prices for 
Peninsular Malaysia, which is the largest region comprised of 13 states, were average data 
over these states. Thus, the estimation of poverty lines is constrained by this pre-determined 
regional division from the price data which is crucial for the cost of living adjustment. This 
could over-estimate the poverty line of a state that has relatively lower cost of living. It would 
be ideal to divide the regions into smaller states that share a similar geographical location, 
weather and economic activities. It could be possible, for example, to divide the country into 
6 regions: the East-coast Peninsular Malaysia (comprised of Kelantan, Terengganu, and 
Pahang); North Peninsular Malaysia (Perlis, Kedah, Perak and Pulau Pinang); Central 
Peninsular Malaysia (Kuala Lumpur, Selangor, Putrajaya); South Peninsular Malaysia 
(Melaka, Negeri Sembilan and Johor); Sabah (Sabah and Labuan); and Sarawak. This would 
produce better representation of the poor. Currently, the official poverty line is estimated 
based on prices in every state and area but little variation in food prices was recorded (UNDP, 
2007). Thus, the use of different source of prices in poverty line estimation could explain the 
discrepancies on poverty estimates.  
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6.2 Household size economies 
The adjustments for family size and composition are important as they can dramatically 
influence the empirical measures of poverty. This research favours the use of household size 
economies over equivalence scales. Chapter 4 was motivated by the limited application of the 
household size economies estimation in Malaysian official poverty measurement. The 
economies of scale in household consumption were considered only for housing expenditure 
in the current official poverty measurement. The official poverty measurement was based on 
two unreliable assumptions: other household goods were assumed to be pure private 
consumption which have no saving effect on the households; and all households would share 
the same economies of scale indices. This research extended Kakwani-Son’s secondary 
assumption that the degrees of economies of scale will be different for different households, 
depending on household income and its composition, by using different household PCE 
deciles in Malaysia. Specifically, this research replicated and extended the methods proposed 
by Deaton-Paxson and Kakwani-Son using the 10th and 20th percentile PCE households which 
represent the poor. The results are significant for our knowledge of the behaviour of the 
households, especially the poor in Malaysia. This research further compares both methods 
with Gan-Vernon’s approach in examining the applicability of the Barten model in Malaysian 
HES data.  
Using Deaton-Paxson’s specification, the overall results corroborate Deaton-Paxson’s 
paradoxical conclusion of the Barten model. Gan-Vernon (2003) proved the applicability of 
Barten’s model in estimating the household size economies through food share in food and 
other public goods as opposed to food share in total expenditure. The results in this thesis 
suggest that Deaton-Paxson’s conclusion for the Engel method still holds. The economies of 
scale σ  are estimated to be 0.22, 0.21 and 0.43 for the 10th, 20th percentiles and aggregate 
sample respectively. On the contrary, the Kakwani-Son method produced positive 
relationships between expenditure on food and household size for all the samples. It 
confirmed the theory postulated by Barten. The estimated size economies using the 10th and 
20th percentile PCE are rather similar to the estimation produced by the Engel method using 
Deaton-Paxson’s specification. As the richer households are included in the estimation of size 
economies, the index gets larger. The *iφ  values in the 10th percentile PCE households 
indicate a wider range of savings in consumption compared to the higher income households. 
Economies of scale are present in six consumption goods for the poorest percentiles and 
display larger degrees of overall savings than for the 80th percentile PCE households. The 
current housing cost provides the highest size economies for all households, except for the 
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80th percentiles. Depending on the PCE household deciles used, the *φ  and *iφ vary 
substantially between goods and households as postulated by Kakwani-Son. The overall 
economies of scale indices are found not to be statistically significant for all household groups 
but the economies of scale for individual goods are statistically significant. This question the 
applicability of Kakwani-Son’s assumption that the size economies for medical expenditure 
are unity, given that the income elasticity of medical goods is high and its budget share is low. 
The results suggest the presence of diseconomies of scale in consuming education for all 
households. Expenditure on education is regarded as a privately consumed good where an 
increase in household members would require more resources to be allocated to education. 
The negative values of iφ  for education show that the expenditure on education will fall as the 
household size increases. Further analysis on the Marshallian elasticities showed positive 
relationships between expenditures on education and household members in the age groups of 
6-14 and 15-17 for the poorest households (Tables 4.4, 4.5 and 4.6). The overall negative 
values of iφ  for education were the results of negative iφ  amongst infants and adults beyond 
the above-mentioned age groups. These negative values are reasonable as expenditure on 
education is not essential, especially for infants and elderly members of the households.  
Household goods are consumed both privately and publicly with some goods offering 
economies of scale in consumption. Different estimates of *iφ  across households reflects 
differences in households’ consumption pattern, where the higher income households shift 
from public to private consumption when they have more income at their disposal. Moving 
from the poorest to richest deciles, higher income households reallocate their expenditure to 
spend more ( iφ >0) on furnishing, communication and personal goods which do not yield 
economies of scale ( *iφ >1) with respect to household size. For the poorest deciles, goods such 
as clothing, furnishing, personal goods, miscellaneous are regarded as luxuries and are 
normally shared amongst household members. Goods which are regarded as necessities by the 
poor such as food and medication are consumed privately by the poor, whereas housing is 
consumed publicly. On the contrary, goods which are regarded as luxuries and necessities by 
the 80th percentile are consumed privately amongst household members, whereas housing and 
miscellaneous goods are consumed publicly.  
The *iφ  indices offer rich information on the allocation of resources and the choice of goods 
amongst poor households. The poor who usually have larger household sizes, choose to 
allocate resources to private consumptions such as education, transportation and medicine due 
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to the significant amount of savings occurred from public consumption. The savings from 
housing, furnishing, miscellaneous and food consumption by the poor are usually obtained 
through bulk purchases, lower quality of goods and possibly over-crowding in housing. The 
choice made by the poor indicates the actual minimum expenditure on each good they deem 
necessary for a decent livelihood. Hence, *iφ  indices could be used to complement poverty 
measurement.  
Using the size economies estimated from the 10th percentile group, the headcount ratios 
calculated from the Kakwani-Son and Engel methods are similar. The final results from this 
research show that the poverty measurement is sensitive to the methods used to estimate the 
economies of scale. This research suggests the use of the 10th percentile PCE to estimate the 
economies of scale index for poverty measurement in Malaysia’s context. Facing the similar 
sample size constraint as the poverty line estimation, this research suggests the expansion of 
the sample size for wider representative of the poor.  
This research supports Kakwani-Son’s prediction that the household size economies would 
differ across households. Adopting a similar approach as used in estimating the poverty line, 
the estimation of poor’s household size economies could be done by choosing the reference 
groups based on the prior poverty headcount of the country. The household size economies 
based on the 10th and 20th percentile households showed significant differences in size 
economies compared to the conventional method using the aggregate household sample. In 
addition, both the lowest deciles proved to be robust and consistent with Barten’s model. 
Another aspect that could be explored is using food share as the main welfare measurement to 
identify the poor. This could be conducted using Quantile regression to estimate the poor’s 
household size economies in comparison to their more affluent counterparts. Further 
estimation on the poor’s household economies of scale could also be conducted for urban and 
rural areas, separately. It is hypothesised that the poor who face different options and costs of 
living in different areas will make different choices in their household consumption. This 
would further enrich the literature on household economies of scale. 
It would be of interest to policy makers to monitor the changes in budget expenditure and 
household economies of scales in designing policies to eradicate poverty. The research 
showed unit income elasticity for the poor on housing. If the income elasticity of the poor 
shows consistent estimation on housing, this provides valuable information to encourage 
participation on the low-cost housing policy for the poor. This is important if the government 
hopes to eradicate squatter areas in the country. Using panel data to estimate the changes in 
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the spending budgets of the poor would help explain the changes in their spending priorities 
and resistance towards external changes such as inflation and unemployment. As the method 
proposed by Kakwani-Son has not been widely tested, monitoring the changes in household 
economies of scale provides an opportunity to assess the validity and applicability of the 
theory.  
6.3 Determinants of urban poverty 
Chapter 5 was motivated by the lack of urban poverty studies in the country. It aimed to 
provide insights into the new urban poor and the factors that would increase the chances of 
being poor in the urban areas. This chapter used a binomial logistic regression model given 
that the dependent variable is dichotomous: 0 when a household is above and 1 when below 
the poverty line. It adopted the new poverty line estimated in Chapter 3 using the Kakwani-
Son method. The results show that the education, number of children and adults in the 
household, foreign migrant workers, Malay households, Western and Eastern regions have 
significant effects on urban poverty. Foreign migrant workers were found to be most 
vulnerable to poverty in urban areas.  
The robustness of qualitative conclusions was analysed using different poverty lines. This 
approach could also be used to analyse the impact of rising costs of living in the urban areas 
for the poor in Malaysia. The results show that the effect of education on poverty is dominant 
and robust. The effects of other variables such as the number of children, male, female adults 
and elderly in a household, foreign migrant households and households living in Western and 
Eastern regions on poverty are also robust over the shifts of poverty lines. Foreign migrant 
households again faced higher risks of being poor in the urban areas.  
The results support the government’s strong emphasis on education and training in its poverty 
eradication programs. Most of the poor in the Western and Eastern regions work in 
construction and sizeable numbers in fishery (21 percent in Terengganu) and manufacturing 
(23 percent in Sabah). Hence, the results suggest that the government look into wages, 
working conditions and productivity in these operations.  
This chapter identified the new groups who face higher risks of poverty in the urban areas: 
foreign migrants and the elderly. Unlike previous Malaysian studies that define the elderly as 
those who are above 65 years, this chapter defines the elderly as those who are above the age 
of retirement.  This suggests that the government seeks alternatives to reduce its dependence 
on foreign workers and address the foreign workers’ welfare in order to reduce poverty and 
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resulting social problems in urban areas. Longer life expectancy (70 years at present) coupled 
with increasing medical cost and inadequate social support leads to increased poverty for the 
elderly. This provides an opportunity for the government to review the national retirement age 
and old age support policies and at the same time encourage the younger generations to save 
for retirement.  
Albeit urban poverty could easily be analysed using the HES data, some socioeconomic 
variables such as distance to school and pipe water availability were not observed by the 
survey. Many foreign migrant workers live in squatter homes without electricity and water 
supply. These variables play a crucial role in determining the quality of lives of the poor. The 
absence of such information would limit the depth of the analysis on urban poverty. The 
policies that address the problems faced by the migrants and elderly and its effectiveness 
could be analysed through time using panel data. In addition, since education plays a 
significant role in reducing poverty, further simulation analysis could be conducted to provide 
an excellent estimation of the investment needed to achieve the targeted poverty rate in 2010, 
which is in line with the Millennium Development Goal.   
6.4 Conclusion 
This thesis argues that Kakwani-Sajaia’s method based on consumption welfare measurement 
in estimating poverty lines is preferable when the poverty profile is intended to inform 
policies aimed at reducing absolute poverty. This thesis proposes the use of lower and upper 
poverty lines produced by the 10th and 20th percentile PCE households, respectively from the 
HES data set as reference groups. Contrary to the official poverty measurement, this thesis 
also proves that household size economies are present in other goods besides housing. This 
assumption has a significant impact on the country’s poverty measurement. The use of 10th 
percentile PCE households as reference group is applicable to Malaysia as it represents the 
country’s poverty rate. This could be extended to other countries of similar economic status to 
Malaysia to estimate their poverty lines and household size economies. Larger samples of 
households for the 10th percentile PCE would enhance the robustness of the non-food poverty 
line estimations with application to the Kakwani-Sajaia method.   
The urban poverty analysis shows that the education, number of children and adults in the 
household, foreign migrant workers, Malay households, Western and Eastern regions have 
significant effects on urban poverty. It also identified foreign migrants and the elderly as new 
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groups who face higher risks of poverty in the urban areas. Therefore, social policy should 
aim at these groups to minimise their vulnerability. 
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     Appendix A 
 
A.1 Poverty Line Income, 1970-2002 (1977 Method)  
Region 1970 1976 1987 1990 1995 1997 1999 2002 
Peninsular 
Malaysia 
163 243 350 370 425 460 510 529 
Sabah - 377 533 544 601 633 685 690 
Sarawak - 307 429 452 516 543 584 600 
Household size - - 5.1 4.6 4.6 4.6 4.6 4.6 
Source: Economic Planning Unit, Malaysia (various years). 
Note. These are in RM per month per household. 
 
A.2 Incidence of Poverty and Hardcore Poverty, 1999 and 2004 
(New method) 
 1999 2004 
 Msia Urban Rural Msia Urban Rural 
Hardcore poverty       
Incidence of Hardcore poverty1 
(%) 
1.9 0.5 3.6 1.2 0.4 2.9 
No of hardcore poor households 
‘000 
91.7 11.9 79.8 67.3 14.1 53.2 
Poverty gap2 (%) 0.4 0.1 0.8 0.2 0.1 0.6 
Overall poverty       
Incidence of poverty3  % 8.5 3.3 14.8 5.7 2.5 11.9 
Number of poor households ‘000 409.3 86.1 323.2 311.3 91.6 219.7 
Poverty gap (%) 2.3 0.8 4.0 1.4 0.6 3.0 
Total households ‘000 4,800 2,612 2,187 5,459 3,605 1,853 
Source: Economic Planning Unit and Department of Statistics.  
Note. 1 Refers to households with monthly gross income of less than the food PLI. 2 Refers to the total income 
shortfall (expressed in proportion to the poverty line) of poor households. 3 Refers to households with monthly 
gross income below PLI. 
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A.3 Food items and prices 
Items 
number 
10th percentile PCE 
Food items                  Price (RM) 
20th percentile PCE 
Food items                   Price (RM) 
1 Rice 1.88 Rice                     1.88 
2 Chicken 5.93 Chicken                  5.93 
3 Kembong fish 6.78 Kembong fish             6.78 
4 Local cake 0.54 Local cake                0.54 
5 White sugar 1.48 Cooking oil                6.72 
6 Cooking oil 6.72 White sugar                1.48 
7 Selayang fish 4.62 Selayang fish              4.62 
8 Egg  2.41 Milk powder                11.69 
9 Milk powder 11.69 Eggs                     2.41 
10 Bread  1.65 Beef                     14.60 
11 Infant milk 16.17 Bread                     1.65 
12 Beef  14.60 Malt drink                 5.54 
13 Kembong pelaling 5.10 Condensed milk         1.86 
14 Condensed milk 1.86 Infant milk                 16.17 
15 Malt drink 5.54 Sawi                      3.01 
16 Sawi vegetable 3.01 Kembong pelaling      5.10 
17 Tongkol fish 5.56 Tongkol fish                5.56 
18 Dried noodle 2.25 Savoury biscuit  2.51 
19 Savoury biscuit  2.51 Cuttlefish               8.24 
20 Sardine canned 3.84 Large prawn               18.22 
21 Kerisi fish 6.36 Dried noodle               2.25 
22 Wheat flour 1.58 Sardine canned          3.84 
23 Cuttlefish  8.24 Round cabbage          2.61 
24 Round cabbage 2.61 Wheat flour               1.58 
25 Small onion 3.11 Kerisi                   6.36 
26 Instant coffee 7.78 Cooked cereal            2.74 
27 Anchovy  11.62 Small onion                3.11 
28 Cooked cereal 2.74 Anchovy                   11.62 
29 Coffee powder 2.84 Instant coffee             7.78 
30 Large prawn 18.22 Coffee powder            2.84 
31 Selar fish 6.54 Cencaru                   5.11 
32 Long bean 3.07 Selar fish                   6.54 
33 Kangkong  1.75 Durian                    3.29 
34 Cencaru fish 5.11 Unsavoury bisc 2.55 
35 Unsavoury bisc 2.55 Long bean                3.07 
36 Large onion 1.75 Kangkong                 1.75 
37 Durian 3.29 Large onion                1.75 
38 Coconut 2.90 Merah fish                  15.54 
39 Thick soy sauce 2.75 Coconut                   2.90 
40 Fish cracker 2.04 Pork                      11.29 
41 Garlic  1.42 Fish cracker                2.04 
42 Bawal hitam fish 12.59 Local orange             3.77 
43 Tea bag 2.83 Ice cream                2.62 
44 Merah fish 15.54 Bawal hitam                12.59 
45 Spinach  2.33 Tenggiri                  13.50 
46 MSG 0.85 Tea bag                   2.83 
47 Selar kuning fish 4.71 Red chilly                 6.68 
48 Red chilly 6.68 Spinach                   2.33 
49 Local orange 3.77 Thick soy sauce         2.75 
50 Ice cream  2.62 Garlic                    1.42 
51 Watermelon  1.57 Selar kuning fish         4.71 
52 Dried chilly 8.55 Apple                     0.67 
53 Mango  4.14 Dried chilly                8.55 
54 Cucumber  1.83 Mango                     4.14 
55 Tenggiri fish 13.50 Watermelon               1.57 
56 Rambutan  2.36 Capsicum                 7.73 
57 Pork  11.29 Dried meehon             1.35 
58 Brinjal  3.29 MSG                      0.85 
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59 Curry powder 0.50 Cakes                     12.97 
60 Banana  1.69 Cucumber                 1.83 
61 Salt  1.07 Rambutan                 2.36 
62 Dried meehon 1.35 Gelama fish                5.69 
63 Capsicum  7.73 Banana                    1.69 
64 Glutinous rice 2.40 Sea crab                 11.47 
65 Potato  1.91 Potato                    1.91 
66 Gelama fish 5.69 Glutinous rice             2.40 
67 Keli fish 5.49 Brinjal                   3.29 
68 Chilly sauce 1.80 Chilly sauce              1.80 
69 Apple  0.67 Curry powder            0.50 
70 Tomato  3.41 Pari fish                    7.12 
71 Pari fish 7.12 Petai                     3.84 
72 Tilapia  6.11 Salt                      1.07 
73 Sweet  0.61 Wet noodle                 1.46 
74 Bean sprout 1.40 Tomato                    3.41 
75 Wet noodle 1.46 Keli fish                     5.49 
76 Duku  4.11 Sweets                     0.61 
77 Petai  3.84 Cockles                   2.01 
78 Cakes  12.97 Bean sprout              1.40 
79 Tamarind  0.73 Duku                      4.11 
80 Sea crab  11.47 Wheat cereal             6.27 
81 Dried prawn 7.48 Lady finger              4.04 
82 Gelama salted fish 2.47 Tilapia                   6.11 
83 Tapioca shot 0.64 Chocolate                 1.94 
84 Groundnut 2.19 Gelama salted fish     2.47 
85 Ladyfinger  4.04 Groundnut                 2.19 
86 Cockles  2.01 Carrot                    3.27 
87 Carrot  3.27 Tamarind                  0.73 
88 Belacan  1.21 Nyok-nyok fish            10.14 
89 Chocolate  1.94 Dried prawn               7.48 
90 Wheat cereal 6.27 Fish ball                2.20 
91 Other salted fish 2.47 Belacan                   1.21 
92 Roti canai 0.65 Roti canai                0.65 
93 Pelata fish 5.07 Grape                     11.12 
94 Fishball  2.20 Orange                    0.70 
95 Ginger  5.38 Pelata fish                  5.07 
96 Fern shoot  1.09 Ginger                    5.38 
97 Nyok-nyok fish 10.14 Soft beancurd             4.51 
98 Langsat  2.95 Wholemeal bread      2.41 
99 Soft beancurd 4.51 Tapioca shoot             0.64 
100 Terubuk 11.64 Pineapple                 1.29 
101 Pineapple 1.29 Terubuk                   11.64 
102 Kaya 3.29 Dried cuttlefish          10.18 
103 Evaporated milk 2.12 Duck                      9.78 
104 French bean 5.05 Kaya                      3.29 
105 Grape  11.12 Sweet potato              1.80 
106 Rice flour 1.20 Evaporated milk         2.12 
107 Haruan fish 12.39 Butter                    2.78 
108 Cauliflower  6.48 French bean             5.05 
109   Langsat                   2.95 
110   Kailan                    4.15 
111   Rice flour               1.20 
112   Cauliflower               6.48 
113   Bawal putih                 18.99 
114   Haruan fish                12.39 
115   Pear                      2.34 
Note. Food items are sorted according to the highest calorie weight (most important). These are calculated with 
population weighted mean national prices. 
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A.4 Food and non-food poverty lines, 10th percentile  
Components PMU PMR SU SR SWK
U 
SWK
R 
MU MR Msia 
Food 86.33 82.74 86.29 87.96 95.18 91.16 90.75 88.17 86.45 
Clothes, 
footwear 
3.43 7.18 7.53 4.38 3.24 4.49 3.99 6.29 5.37 
Housing 27.40 24.84 33.88 14.58 67.61 31.51 29.72 22.76 25.54 
Furnishing 3.24 4.47 3.74 4.63 3.39 6.51 3.32 4.66 4.12 
Medical 0.54 0.98 0.50 1.29 0.27 0.05 0.52 0.99 0.80 
Transportation 8.13 11.22 9.48 4.29 0.09 20.19 8.03 10.14 9.30 
Comm 4.16 2.17 0.71 0.5 1.50 3.91 3.60 1.76 2.49 
Education 1.88 2.73 0.33 0.46 1.99 3.19 1.67 2.20 1.99 
Personal care 7.21 9.62 8.19 3.79 13.02 5.39 7.55 7.87 7.74 
Total PL 142.3 145.9 150.6 121.9 186.3 166.4 149.2 144.8 143.8 
Ratio 
urban/rural  
 0.97  1.24  1.12  1.03  
 
A.5 Food and non-food poverty lines, 20th percentile  
Components PMU PMR SU SR SWK
U 
SWK
R 
MU MR Malay
sia 
Food 92.0 88.12 91.95 93.72 101.6 97.01 96.63 93.80 92.18 
Clothes, 
footwear 
4.52 7.91 5.62 4.77 4.24 4.43 4.64 6.89 5.99 
Housing 47.15 32.07 44.34 34.49 40.95 37.71 46.81 33.16 38.64 
Furnishing 7.30 7.03 3.86 3.59 7.01 4.25 6.91 6.03 6.38 
Medical 1.04 1.27 0.49 1.05 0.70 0.52 0.98 1.15 1.08 
Transportation 9.05 12.8 15.95 10.74 23.31 23.85 9.86 13.51 12.04 
Comm 6.74 5.21 6.37 0.91 12.79 1.37 6.71 3.92 5.04 
Education 1.44 3.39 0.81 1.27 0.97 2.57 1.37 2.86 2.26 
Personal care 12.07 14.47 10.16 6.93 14.97 8.01 11.86 12.23 12.08 
Total PL 181.3 172.3 179.6 157.5 206.5 179.7 185.6 173.6 175.7 
Ratio 
urban/rural  
 1.05  1.14  1.15  1.07  
Note. These are based on weighted mean in RM, adjusted to regional cost of living.  
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A.6 Concentration curve for whole Malaysia, adjusted to SPI (10th 
percentile) 
 
 
A.7 Concentration curve for whole Malaysia, adjusted to SPI (20th 
percentile) 
 
 
A.8 Heteroskedasticity test  
Significance tests Deaton-Paxson 
specification 
Kakwani-Son 
specification 
Breush-Pagan 
Heterokedasticity test 
( 2χ ) 
 
105.26 
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A.9 Leverage plot : Deaton-Paxson specification 
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A.10 Leverage plot : Kakwani-Son specification 
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A.11 OLS estimates of Food Engel curve 
 Food in total expenditure Food in food and shelter Food and clothing in total 
expenditure 
 Whole  20th 10th  Whole  20th  10th  Whole  20th  10th  
ln PCE  -0.12 
(0.00) 
-0.14   
(0.02) 
-0.13 
(0.03) 
-0.04  
(0.01) 
-0.06   
(0.03) 
-0.12 
(0.04) 
-0.13  
(0.00) 
-0.14 
(0.02) 
-0.14  
(0.03) 
ln hh  
size 
-0.05   
(0.01) 
-0.05  
(0.02) 
-0.07  
(0.03) 
0.03  
(0.01) 
0.01   
(0.03) 
-0.02  
(0.03) 
-0.05   
(0.01) 
-0.04  
(0.02) 
-0.06 
(0.03) 
rm04 -0.03   
(0.02) 
0.04  
(0.07) 
-0.05  
(0.10) 
0.08   
(0.03) 
0.16   
(0.08) 
0.11  
(0.11) 
-0.02  
(0.03) 
0.05 
(0.07) 
-0.04 
(0.09) 
rm59 -0.06   
(0.02) 
0.00 
(0.07) 
0.21  
(0.10) 
0.02  
(0.03) 
0.19  
(0.08) 
0.31   
(0.11) 
-0.05  
(0.02) 
0.01   
(0.06) 
0.20 
(0.09) 
rm1014 -0.06   
(0.02) 
-0.03   
(0.07) 
-0.03  
(0.09) 
0.02   
(0.03) 
0.15   
(0.08) 
0.19  
(0.12) 
-0.02  
(0.02) 
0.01   
(0.07) 
-0.01 
(0.09) 
rm1529 -0.01    
(0.02) 
0.01  
(0.05) 
0.09 
(0.08) 
  0.09  
(0.02) 
0.21   
(0.07) 
0.24  
(0.10) 
  0.01  
(0.02) 
0.04    
(0.05) 
0.10  
(0.08) 
rm3054 -0.01   
(0.02) 
0.04   
(0.07) 
0.09 
(0.09) 
0.09   
(0.02) 
0.13   
(0.08) 
0.18   
(0.11) 
-0.00  
(0.02) 
0.03  
(0.07) 
0.06 
(0.09) 
rm55+ 0.01   
(0.02) 
0.12  
(0.08) 
0.26 
(0.13) 
0.06   
(0.03) 
0.19   
(0.09) 
0.40   
(0.15) 
0.01  
(0.02) 
0.12   
(0.08) 
0.23  
(0.12) 
rf04 -0.03    
(0.03) 
0.05  
(0.07) 
-0.02    
(0.10) 
0.13  
(0.04) 
0.28  
(0.10) 
0.14  
(0.12) 
-0.01  
(0.02) 
0.08    
(0.07) 
0.02  
(0.10) 
rf59 -0.06  
(0.03) 
-0.08   
(0.07) 
  0.03   
(0.10) 
0.05   
(0.04) 
0.07 
(0.10) 
0.13  
(0.12) 
-0.02  
(0.03) 
-0.04   
(0.07) 
0.01  
(0.10) 
rf1014 -0.08 
(0.02) 
-0.08   
(0.07) 
-0.06  
(0.14) 
0.04  
(0.03) 
0.09  
(0.09) 
0.14  
(0.16) 
-0.06 
(0.03) 
-0.03  
(0.07) 
-0.04 
(0.13) 
rf1529 -0.02  
(0.02) 
-0.02   
(0.05) 
0.06   
(0.08) 
0.07   
(0.02) 
0.12  
(0.08) 
0.14  
(0.10) 
0.00  
(0.02) 
0.01   
(0.05) 
0.07  
(0.08) 
rf3054 -0.00 
(0.02) 
-0.00   
(0.05) 
-0.11  
(0.08) 
0.06  
(0.02) 
0.00   
(0.06) 
-0.06  
(0.10) 
0.01 
(0.02) 
0.02   
(0.05) 
-0.09 
(0.08) 
Ethnic 1 
-0.02 
(0.01) 
0.02  
(0.02) 
0.03   
(0.03) 
-0.03   
(0.01) 
0.00  
(0.04) 
0.09  
(0.04) 
-0.02 
(0.01) 
0.02    
(0.02) 
0.04  
(0.03) 
Ethnic 2 
0.02   
(0.01) 
0.03 
(0.03) 
-0.00  
(0.04) 
-.02   
(0.01) 
0.02   
(0.04) 
0.08  
(0.05) 
0.01 
(0.01) 
0.03   
(0.03) 
-0.01    
(0.04) 
Ethnic 3 
-0.01 
(0.02) 
0.02   
(0.04) 
0.06 
(0.04) 
-0.05   
(0.02) 
-0.01  
(0.05) 
0.07   
(0.05) 
-0.01 
(0.02) 
0.03  
(0.04) 
0.06  
(0.04) 
Adult 
employment 
0.03 
(0.01) 
-0.00   
(0.03) 
-0.04  
(0.04) 
0.03   
(0.01) 
0.01  
(0.03) 
-0.02  
(0.05) 
0.03 
(0.01) 
-0.00  
(0.03) 
-0.05 
(0.04) 
State 1 
-0.00  
(0.01) 
0.04   
(0.02) 
0.02 
(0.03) 
0.03   
(0.01) 
0.09  
(0.04) 
-0.01   
(0.04) 
-0.01 
(0.01) 
0.05   
(0.02) 
0.03   
(0.03) 
State 2 
-0.03 
(0.01) 
0.06  
(0.03) 
0.05   
(0.03) 
-0.06   
(0.01) 
0.03  
(0.03) 
0.03  
(0.04) 
-0.03 
(0.01) 
0.06   
(0.02) 
0.05   
(0.03) 
Area  
0.01  
(0.01) 
0.01   
(0.01) 
0.02  
(0.02) 
-0.00   
(0.01) 
0.03    
(0.02) 
0.02   
(0.02) 
0.01 
(0.00) 
0.01   
(0.01) 
0.02 
(0.02) 
Constant  
1.19   
(0.03) 
1.16 
(0.13) 
1.15 
(0.20) 
0.77   
(0.04) 
0.74   
(0.16) 
1.08  
(0.24) 
1.25 
(0.03) 
1.19  
(0.13) 
1.21  
(0.20) 
R2 0.33 0.16 0.18 0.09 0.11 0.16 0.34 0.16 0.17 
F  61.72 5.61 4.08 11.68 3.27 2.51 63.18 5.65 3.71 
Size 
economies 
σ  
0.43 0.34 0.53       
Note. Variables with r are demographic ratios, eg. rm04 is the ratio of the number of males ages 0-4 to 
total household numbers. The elderly females group is omitted. Parentheses denote standard errors. 
The parameters are estimated using weighted least squares, with weights inversely proportional to the 
sampling weight in the survey.  
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A.12 IV estimates of Food Engel curve 
 Food in total expenditure Food in food and shelter Food and clothing in total 
expenditure 
 Whole  20th 10th  Whole 20th  10th  Whole 20th  10th  
ln per capita 
expenditure  
-0.16   
(0.01) 
-0.56   
(0.17) 
-0.68  
(0.19) 
-0.09  
(0.01) 
-0.58 
(0.23) 
-0.71   
(0.21) 
-0.16   
(0.01) 
-0.56   
(0.17) 
-0.65    
(0.19) 
ln household  
size 
-0.07  
(0.01) 
-0.12  
(0.03) 
-0.15   
(0.04) 
0.01  
(0.01) 
-0.08 
(0.05) 
-0.11   
(0.05) 
-0.07   
(0.01) 
-0.11  
(0.03) 
-0.14   
(0.04) 
rm04 -0.03   
(0.03) 
0.03  
(0.09) 
-0.14    
(0.13) 
0.07 
(0.04) 
0.14  
(0.10) 
0.01   
(0.15) 
-0.03   
(0.03) 
0.04   
(0.09) 
-0.12   
(0.13) 
rm59 -0.06  
(0.02) 
0.04   
(0.08) 
0.14   
(0.14) 
0.02 
(0.03) 
0.23 
(0.11) 
0.23   
(0.14) 
-0.05   
(0.02) 
0.05   
(0.09) 
0.13   
(0.14) 
rm1014 -0.05  
(0.03) 
0.16   
(0.12) 
-0.02    
(0.12) 
0.03 
(0.03) 
0.38 
(0.16) 
0.21  
(0.14) 
-0.02    
(0.02) 
0.20    
(0.12) 
0.01   
(0.12) 
rm1529 0.00  
(0.02) 
0.04   
(0.07) 
0.004   
(0.11) 
0.11 
(0.02) 
0.24  
(0.10) 
0.14   
(0.13) 
0.02  
(0.02) 
0.07   
(0.07) 
0.02   
(0.10) 
rm3054 0.01   
(0.02) 
0.14   
(0.10) 
0.03   
(0.12) 
0.11  
(0.02) 
0.26  
(0.12) 
0.11   
(0.15) 
0.01   
(0.02) 
0.13  
(0.10) 
0.01   
(0.12) 
rm55+ 0.02   
(0.03) 
0.18   
(0.11) 
0.07   
(0.19) 
0.07 
(0.03) 
0.27  
(0.13) 
0.20   
(0.20) 
0.02   
(0.02) 
0.18    
(0.11) 
0.06   
(0.18) 
rf04 -0.03   
(0.02) 
0.19   
(0.11) 
-0.10   
(0.13) 
0.13  
(0.04) 
0.46 
(0.18) 
0.05   
(0.14) 
-0.01   
(0.03) 
0.23    
(0.10) 
-0.06   
(0.12) 
rf59 -0.06   
(0.03) 
-0.02   
(0.10) 
-0.07    
(0.15) 
0.04  
(0.04) 
0.15   
(0.13) 
0.02   
(0.18) 
0.03   
(0.03) 
0.02  
(0.10) 
0.09  
(0.15) 
rf1014 -0.07     
(0.03) 
-0.01   
(0.10) 
-0.17   
(0.15) 
0.04  
(0.03) 
0.17  
(0.13) 
0.01   
(0.17) 
-0.06   
(0.03) 
0.04   
(0.10) 
-0.15   
(0.14) 
rf1529 -0.01  
(0.02) 
0.06   
(0.08) 
0.10   
(0.12) 
0.09   
(0.02) 
0.23 
(0.12) 
0.19  
(0.13) 
0.01   
(0.02) 
0.10   
(0.08) 
0.11   
(0.11) 
rf3054 0.02   
(0.02) 
  0.05   
(0.07) 
-0.14    
(0.12) 
0.09 
(0.02) 
0.06 
(0.08) 
-0.09  
(0.13) 
0.03   
(0.02) 
0.07   
(0.07) 
-0.11   
(0.11) 
Adult  
employment  
0.03   
(0.01) 
0.00   
(0.03) 
-0.10   
(0.05) 
0.04 
(0.01) 
 0.02  
(0.04) 
-0.08 
(0.05) 
0.03  
(0.01) 
0.01    
(0.03) 
-0.10    
(0.05) 
Ethnic 1 
-0.01   
(0.01) 
0.02   
(0.02) 
-0.00   
(0.03) 
-.02   
(0.01) 
0.00  
(0.05) 
0.06   
(0.04) 
-0.01   
(0.01) 
0.023   
(0.02) 
0.01   
(0.03) 
Ethnic 2 
0.04   
(0.01) 
0.06    
(0.03) 
  0.04   
(0.05) 
0.01  
(0.01) 
0.05  
(0.04) 
0.12   
(0.06) 
0.03   
(0.01) 
0.056    
(0.03) 
0.02   
(0.05) 
Ethnic 3 
0.01    
(0.02) 
0.03   
(0.04) 
0.05   
(0.05) 
-0.03  
(0.02) 
0.00  
(0.06) 
0.07  
(0.06) 
0.00   
(0.02) 
0.04   
(0.04) 
0.06   
(0.05) 
State 1 
  -0.01   
(0.01) 
0.02      
(0.03) 
0.04   
(0.04) 
0.02  
(0.01) 
0.06 
(0.04) 
0.01  
(0.05) 
-0.01   
(0.01) 
0.03    
(0.03) 
0.04    
(0.04) 
State 2 
-0.04    
(0.01) 
-0.01   
(0.03) 
0.01   
(0.03) 
-0.07  
(0.01) 
-0.06  
(0.05) 
-0.03  
(0.05) 
-0.04   
(0.01) 
-0.00   
(0.03) 
0.01     
(0.03) 
Area  
0.02   
(0.01) 
0.02   
(0.02) 
0.05   
(0.02) 
0.01  
(0.01) 
0.03   
(0.02) 
0.06  
(0.02) 
0.02   
(0.01) 
0.02   
(0.02) 
0.05   
(0.02) 
Constant  
1.43   
(0.06) 
3.37  
(0.91) 
4.02   
(1.02) 
1.05   
(0.08) 
3.48  
(1.23) 
4.17  
(1.12) 
1.45   
(0.06) 
3.36   
(0.90) 
3.90   
(1.00) 
R2 0.30   0.06   0.32   
Durbin-Wu-
Hausman 
)21(
2χ  
 
38.98 
 
94.78 
 
564.0 
Hansen )1(2χ  2.81 0.27 2.79 
Note. See Appendix 10. Instruments for ln (PCE) are the average number of school years of adults in 
household and the age of the household head.  
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A.13 Kakwani-Son’s estimates for household goods 
Goods  
 
10th percentile  
      a             iβ  
20th percentile 
      a             iβ  
Aggregate sample 
      a            iβ  
Top percentile 
  a                 iβ  
Food 1.431 -0.158 1.394 -0.153 1.165 -0.118 1.088 -0.109 
Clothing -0.031 0.011 0.009 0.004 0.066 -0.005 0.103 -0.01 
Housing 0.283 -0.004 0.406 -0.021 0.429 -0.024 0.403 -0.02 
Furnishing -0.037 0.012 -0.062 0.015 -0.041 0.011 -0.023 0.006 
Medical  0.010 -0.001 0.018 -0.002 -0.018 0.005 0.010 0.001 
Transportation -0.25 0.051 -0.348 0.068 -0.373 0.071 -0.555 0.098 
Communication -0.162 0.030 -0.159 0.029 -0.048 0.014 0.094 -0.005 
Education -0.052 0.010 -0.049 0.009 -0.067 0.011 -0.138 0.021 
Personal goods -0.118 0.029 -0.134 0.032 -0.064 0.018 -0.061 0.016 
Others -0.075 0.020 -0.073 0.019 -0.049 0.018 0.078 0.002 
 
A.14 Marshallian elasticities and economies of scale indices, 
Malaysia 
Goods  
iε  
Marshallian elasticities with respect to age 
  0-5            6-14          15-17          18-24           25-64         65+ 
Food  
 
0.674 
(0.008) 
0.012 
(0.003) 
0.011 
(0.003) 
0.003 
(0.002) 
0.023 
(0.003) 
0.116 
(0.01) 
0.012 
(0.002) 
Clothing  
 
0.852 
(0.019) 
0.025 
(0.008) 
0.08 
(0.01) 
0.024 
(0.006) 
0.058 
(0.008) 
0.041 
(0.026) 
-0.02 
(0.005) 
Housing  
 
0.899 
(0.014) 
-0.023 
(0.004) 
-0.018 
(0.005) 
-0.014 
(0.003) 
-0.014 
(0.005) 
-0.073 
(0.017) 
0.011 
(0.003) 
Furnishing 
 
1.279 
(0.034) 
0.072 
(0.014) 
-0.005 
(0.015) 
-0.018 
(0.008) 
-0.033 
(0.01) 
0.035 
(0.037) 
0.009 
(0.011) 
Medical  
 
1.375 
(0.08) 
0.002 
(0.02) 
-0.154 
(0.02) 
-0.037 
(0.013) 
-0.092 
(0.018) 
-0.096 
(0.095) 
0.092 
(0.022) 
Transport 
 
1.578 
(0.032) 
0.018 
(0.009) 
-0.024 
(0.01) 
-0.003 
(0.007) 
-0.025 
(0.007) 
-0.135 
(0.03) 
-0.030 
(0.005) 
Communication 
 
1.292 
(0.025) 
-0.063 
(0.009) 
-0.079 
(0.01) 
-0.015 
(0.006) 
0.004 
(0.008) 
-0.019 
(0.03) 
-0.009 
(0.006) 
Education  
 
1.753 
(0.09) 
-0.019 
(0.021) 
0.316 
(0.03) 
0.119 
(0.022) 
0.011 
(0.027) 
-0.395 
(0.083) 
-0.070 
(0.012) 
Personal goods 
 
1.244 
(0.025) 
0.017 
(0.007) 
0.105 
(0.011) 
0.044 
(0.007) 
-0.004 
(0.008) 
-0.021 
(0.026) 
-0.018 
(0.006) 
Miscellaneous 
 
1.278 
(0.026) 
-0.044 
(0.009) 
-0.093 
(0.012) 
-0.022 
(0.007) 
-0.026 
(0.009) 
-0.024 
(0.033) 
-0.021 
(0.007) 
Total  
 
0.934 
(0.072) 
      
Note. Standard errors are in parentheses, computed from the bootstrap.  
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A.15 Poverty and household size (Kakwani-Son’s method for 
different percentiles) 
 
 
A.16 Activities of household head by ethnic groups/races  
 Activity household head (%) 
Races Self 
employed 
Employee  Housewife  Student  Others 
(retired) 
Malays  10.3 72.6 6.6 1.0 9.5 
Chinese  20.6 51.6 7.5 1.2 19.1 
Indians  11.4 73.0 8.0 0.7 6.9 
Others  7.1 78.4 4.0 3.0 7.4 
 
 
A.17 Activities of household head by regions 
 Activity household head (%) 
Regions  Self 
employed 
Employee  Housewife  Student  Others 
(retired) 
Western 18.7 62.7 6.5 0.4 11.6 
Northern  20.9 56.9 7.4 1.5 13.4 
Eastern 14.3 68.1 5.7 1.1 10.9 
Central  9.5 70.4 6.9 1.3 12.0 
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